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ABSTRACT 
 
The beef cattle industry is one of Australia’s major agricultural industries and a 
significant contributor to the nation’s economy. This research focused on the beef cattle 
industry in Queensland mainly because it is the nation’s largest supplier of beef 
products (Department of Primary Industries & Fisheries 2006c). The Queensland beef 
cattle supply chain can be described as a system of organizations or people (i.e. cattle 
producers, beef processors, etc.) involved in the movement of beef products from the 
source (i.e. farm, abattoirs, etc) to the end consumers. The need for an ever more 
efficient supply chain in today’s marketplace highlights the importance of stakeholders’ 
perceptions on collaboration, which is directly influenced by trust and technology 
diffusion. As with any industry, the management of the beef cattle industry comprises 
of several stakeholder groups, with each having its own set of expectations of 
performance. As such, there is a benefit in studying the factors affecting trust and 
technology diffusion within the beef cattle supply chain from the viewpoint of the 
stakeholder groups. 
 
In addition to identifying the case study subjects located within the state of Queensland, 
this research also included stakeholders from Singapore. Studies were undertaken in 
Singapore because: (a) a study of world beef trends by Chudleigh (2003) highlighted 
that world beef export growth is no longer confined only to high value markets such as 
Japan and Korea, instead, the consumption rate in developing countries are on the rise 
and; (b) as the researcher is from Singapore, it was far more convenient and easier to 
reach case subjects in Singapore as compared to undertaking a study in the high value 
markets. 
 
This study used Importance-Performance Measurement technique within the theoretical 
framework. The analysis was used to measure the alignment of a factor or characteristic 
from the stakeholders’ viewpoint. Information on factor alignment allows for the 
development of a strategy process to help balance the challenges associated with the 
differences between importance and performance for factors affecting trust and 
technology diffusion. Thus, the research question being addressed in this dissertation 
was: What is the magnitude of the performance gaps of critical factors affecting the 
level of trust and technology diffusion within the Queensland beef cattle supply chain? 
 
A combination of qualitative and quantitative research methods, to incorporate case 
studies and survey questionnaire, was used in this study. As an initial stage, a 
comprehensive literature review on stakeholder theory, trust theory and DOI theory was 
performed. The second stage involved qualitative research using multiple case studies. 
The final stage involved the analysis of data collected. Independent-samples t-tests and 
paired-samples t-tests were undertaken to assess the importance and performance rating 
of trust and technology diffusion. 
 
This research has shown that a gap exists between the levels of trust, as well as the 
degrees of technology diffusion within the beef cattle supply chain – there is a 
significant difference between the importance and performance rating of both trust and 
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technology diffusion by all three categories i.e. stakeholder groups, stakeholder 
locations and stakeholder countries. Within each category, the individual groups also 
noted significant differences between their importance and performance rating of trust 
and technology diffusion factors. In addition, the research identified there is a 
significant difference in the importance and performance rating of quality by the 
stakeholders from Singapore. Such critical performance gaps (in reference to trust and 
technology) directly influences information flow along the chain, affecting information 
sharing, and ultimately reducing the level of trust.  
 
Further studies extending across Australia can provide a more in-depth understanding 
and useful insight into the Australian beef cattle culture and also allow for the 
measurement and comparison of differing performance gaps of trust and technology 
diffusion across the various states in Australia. Additionally, as this research only 
included participants from Queensland and Singapore, further exploration to include 
countries not examined in this study can be highly beneficial. Comparison can be made 
between an assortment of countries to address if the factors previously identified with 
critical gaps are the same or different across countries. This research can also be 
extended to focus on the size of organization, which contributes significantly to the 
current knowledge and academic literature on the Australian beef cattle supply chain. 
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CHAPTER 1 
INTRODUCTION 
 
The purpose of this dissertation is to investigate the critical success 
factors affecting the level of trust and technology diffusion within the 
Queensland beef cattle supply chain. This chapter is an introduction to 
the dissertation and comprises several sections. It covers the background 
to the research, its objective and the research question, justification and 
significance of the research, a brief description of the research 
methodology, an outline of the structure of the study, the delimitation of 
the research and the conclusion to this chapter. 
 
1.1 Research background 
The red meat industry is Australia’s largest agricultural export earner; approximately 65 
percent of its total meat production is exported. The nation also has the tenth highest red 
meat consumption level in the world (Department of Primary Industries & Fisheries1 
2006a). Within the industry, beef and lamb meat products dominate the marketplace, 
compared to other products such as poultry and pork (in terms of production level and 
exportation volume). This study focuses solely on the beef cattle industry in Queensland 
because: (a) Australia is the world’s largest exporter of beef and is better known for its 
reputation as a global supplier of quality beef and an exporter (Australian Beef 2006) 
rather than for its lamb products; (b) Queensland is Australia’s largest supplier of beef 
products (DPI&F 2006c); (c) an increase in the numbers of beef cattle establishments; 
(d) consumer attitude for preference for red meat as a favored food item due to its 
relative abundance and low price and; (e) common food item found in everyday 
Australian diet. 
 
A supply chain can be simply described as a group of organizations, activities, people, 
etc. that are involved in the product and/or service movement from the source (i.e. 
supplier) to the end user (i.e. customer). As the concept of supply chain gained 
popularity over time, various definitions of the term have emerged in literature (e.g. 
Chopra & Meindl 2004). Traditionally, companies have connected with one another in 
simple, linear chains, running from raw material producers to distributors to retailers 
(Werbach 2000). However, most firms are already or soon-to-be members of supply 
networks (Burt, Dobler & Starling 2003). Hence, the definition provided by Lau & Lee 
(2000) p.598 appears to be more fitting in terms of a beef supply chain: 
 
“…the formation of a value chain network consisting of individual 
entities committed to provide resources and information to achieve the 
objectives of efficient management of suppliers as well as the flow of 
parts.” 
 
                                                 
1To be referredto its acronymDPI&F fromhereon.
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Using the above definition, the beef cattle supply chain can be regarded as the value-
adding supply of a beef product to end consumers and can include various stakeholders 
such as livestock auctioneers, abattoirs, cutting and boning plants, meat processing 
plants, wholesale and catering butchers, and retail butchers. An effective supply chain 
requires integration, collaboration, reliability, speed and flexibility to maximize both 
customer and supplier relationships (Lankford 2004). Lambert, Cooper & Pagh (1998) 
p.1 define supply chain management (SCM) more broadly than others, embracing not 
only the logistics processes but also other key business processes and the interaction 
between the participants involved: 
 
“…the integration of key business processes from end user to original 
suppliers that provide products and services and information that adds 
value to customers and other stakeholders.” 
 
From the beef supply chain perspective, the above definition can be used to describe the 
integration of three interrelated flow streams: physical material flow (i.e. purchasing 
meat from farmers, transforming the meat into various beef products, and distributing 
the products to retailers); information flow (i.e. specification of stakeholder needs and 
requirements); and financial flow (i.e. payment for goods and services provided) 
(Poirier 1999). The need for an ever more efficient supply chain in today’s marketplace 
highlights the importance of stakeholders’ perceptions on collaboration, which is 
directly influenced by trust and technology diffusion. 
 
Information sharing and trust between and among members is an essential element for 
any successful supply chain. Effective information sharing is heavily dependent on trust 
beginning within the firm and ultimately extending to the supply chain members 
(Bowersox, Closs & Stank 2000). However, the release and sharing of information can 
prove to be a rather challenging task and requires a high degree of trust among and 
between the members (Handfield 2002). If the information is available but cannot be 
shared by the supply chain members, its value degrades exponentially (Kwon & Suh 
2005). While it is likely that many stakeholders will collaborate or form strategic 
alliances to better their competitive position (Peters & Hogensen 1999; Monczka, 
Petersen, Handfield & Ragatz 1998; Hoyt & Huq 2000), it has been reported that the 
biggest stumbling block to the success of strategic alliance formation is the lack of trust 
(Sherman 1992), and subsequently trust is perceived as a cornerstone of strategic 
partnership (Spekman 1988). As such, this research focuses on the level of trust 
between stakeholders along the beef supply chain. 
 
Many researchers have suggested that the key to the seamless supply chain is making 
available undistorted and up-to-date market data at every node of the supply chain 
(Turner 1993; Balsmeier & Voisin 1996; Towill 1997; Childhouse & Towill 2003). By 
making the data available and sharing it with other parties within the supply chain, 
information can be used as a source of competitive advantage (Novack, Langley Jnr & 
Rinehart 1995; Jones 1998). Sharing of information is one of five building blocks that 
characterize a solid supply chain relationship (LaLonde 1998) i.e. supply chain partners 
who regularly exchange information tend to work as a single entity (Stein & Sweat 
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1998) and by working together, they can understand the needs of the end customers 
better and are apt to respond to market changes. Moreover, the effective use of relevant 
and timely information by all functional elements within the supply chain as a key 
competitive and disguising factor (Tompkins & Ang 1999). To build effective, real-time 
information sharing without any delays requires the same level of technology diffusion. 
Henriott (1999) and Mariotti (1999) suggest compatible information technology among 
supply chain members will enhance communication, reduce risk and support the 
efficient transfer of information. 
 
The idea of adopting and using SCM-enabling technologies to connect trading partners 
is not new e.g. electronic data interchange (EDI) dates back over thirty years. Advances 
in telecommunications have revolutionized business computing and driven concurrent 
changes in the business environment. Thus, resulting in heavy reliance on the creation 
and use of digital data/information relevant to a particular organization's business 
(Rudraswamy & Vance 2001). Across local and national boundaries, between 
organizations and its customers, and the international marketplace, different 
technologies are diffusing at varying rates i.e. a broad social psychological/sociological 
theory called diffusion of innovations (DOI) theory. Such a theory will help provide an 
explanation as to why certain technologies diffuse quicker and more widely than others. 
Rogers (1995) defines diffusion of innovation (DOI) theory as the process by which 
innovation is communicated through certain channels over time among the members of 
a social system. Among the various diffusions, this research focuses specifically on the 
diffusion of information and communications technology (ICT). 
 
Factors with direct and indirect impact on the level of trust and technology diffusion 
within the Queensland beef cattle supply chain are explored in this research. These 
factors are investigated in order to gauge the present importance and performance rating 
of trust and technology diffusion, and to identify the critical gaps relating to these 
factors. Like any other industries, the management of the beef cattle industry comprises 
different stakeholder groups with each group having different expectations of 
performance. As such, there is a benefit in studying the factors affecting trust and 
technology diffusion within the beef cattle supply chain from the viewpoint of the 
stakeholder groups. The research objective and hypotheses are briefly explained in the 
following section. 
 
1.2 Research objectives 
This research results show a gap exists between the levels of trust, as well as the 
degrees of technology diffusion within the beef cattle supply chain. This gap has a 
direct influence on the flow of information through the beef cattle supply chain, 
affecting information sharing between entities, and ultimately reducing the level of 
trust. Prior research indicates that trust, technology diffusion, as well as rural and urban 
cultures may bring about a change in organizational behavior.  
 
This study uses importance-performance analysis within the theoretical framework of 
this research. The importance rating of a factor refers to the expected, or target, 
importance of each factor as viewed by the stakeholders. The performance rating of a 
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factor relates to the perceived, or apparent, performance of each factor. Generally, the 
performance rating is worse than its importance rating, which gives rise to a 
performance gap (Al-Hakim & Xu 2004). The analysis is used to measure the alignment 
of a factor or characteristic from the stakeholders’ viewpoint. Information on factor 
alignment allows for the development of a strategy process to help balance the 
challenges associated with the differences between importance and performance for 
factors affecting trust and technology diffusion within the Queensland beef cattle supply 
chain.  
 
The factors for trust are: 
s Innovation characteristics: Characteristics of an innovation, as perceived by 
a potential adopter, to be of influence on its rate and speed of adoption. 
s Communication channels: Channels through which new ideas are 
communicated. 
s Change agent: Influence on potential adopter’s innovation decisions in a 
direction desired by a change agency. 
s Nature of social system: Degree of competitiveness of the industry. 
s Traceability: Products tied to traceability system adopted. 
 
The factors for technology diffusion are: 
s Contractual trust: Belief that the other party will carry out their duties as 
agreed. 
s Competence trust: Ability of the other party to perform their roles and 
duties. 
s Goodwill trust: Belief that the other party will act in a mutually beneficial 
manner. 
s Benevolence: Belief that the other party is caring and wants to do good for 
the organization, other than for profit gains. 
s Adaptability: Willingness of the other party to modify their products, 
services and administrative procedures to suit the organization. 
s Opportunism: Expectation that the other party will not undertake 
opportunistic behavior or increase the organization vulnerability to the risk 
of such behavior. 
s Behavior of partners: Predictability of the other party’s behavior in the 
external environment. 
 
This research aims to deal with the above trust and technology diffusion factors by 
addressing the following research question: What is the magnitude of the performance 
gaps of critical factors affecting the level of trust and technology diffusion within the 
Queensland beef cattle supply chain? Based on the primary research question, two other 
questions were considered: 
 
(a) Does the performance gap vary between stakeholder groups? 
(b) Does the performance gap vary between stakeholder locations? 
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The hypotheses, H1 to H6 below, are based on the above-mentioned research sub-
questions (a) and (b), which focuses on the performance gap of factors affecting the 
level of trust and technology diffusion between (i) stakeholder groups (i.e. processors 
and retailers) and (ii) stakeholder locations (i.e. rural and urban areas): 
 
H1: There is a significant difference in the importance rating of trust. 
H2: There is a significant difference in the performance rating of trust. 
H3: There is a significant difference between the importance and performance rating of 
trust. 
H4: There is a significant difference in the importance rating of technology diffusion. 
H5: There is a significant difference in the performance rating of technology diffusion.  
H6: There is a significant difference between the importance and performance rating of 
technology diffusion.  
 
An additional hypothesis has been included and based on a third research sub-question: 
Are there critical gaps between the importance and performance rating of quality by 
stakeholders from Singapore? Although this is a Queensland study, there is an added 
value for the inclusion of the perceptions of stakeholders from overseas with regards to 
the quality of beef products imported from Australia. Australia offers the highest quality 
of beef meat and its proximity to the Asian Pacific region is much closer than the USA. 
However, Australia is still ranked second in the meat industry in terms of market share. 
This research is therefore interested in the investigation as to why Australia is still being 
rated second best even though the country is one of the world’s largest exporters of beef 
meat. Singapore was selected as the research student is from Singapore and returns to 
the country quite frequently; the country is relatively closer to Australia than compared 
to countries such as Korea and Japan. In addition, as the student is a native, there is no 
language barrier in terms of communicating in Chinese dialects with local stakeholders 
in Singapore. 
 
The factors of quality are: 
s Quality: Quality matching a customers’ specifications. 
s Price: Cost of goods sold. 
s Product safety: Free from pesticides, hormones and/or genetic modifications. 
s Availability: Ability to obtain the necessary volume to meet demands. 
s Market understanding: Knowledge of the people, culture and trends. 
s Information flow: Written information about produce (as opposed to 
informal communication over the telephone). 
s Integration: Financial relationships, contractual obligations. 
s Year-round long-term supply: Supply through all seasons under formal or 
informal contracts including fixed pricing for a period. 
 
The hypothesis below focuses on the performance gap of factors affecting the level of 
quality by stakeholders from Singapore: 
 
H7: There is a significant difference between the importance and performance rating of 
quality. 
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These hypotheses are further elaborated in detail in Chapter 2 and tested in Chapter 4. 
The latter chapter also examines trust, technology diffusion, and quality factors with 
critical gaps within the Queensland beef cattle supply chain. The section that follows 
next explains the methodology of this research. 
 
1.3 Research methodology 
A combination of qualitative and quantitative research methods incorporating case 
studies and survey questionnaire was used in this study. While the qualitative research 
method (use of multiple case studies) enables the researcher to compare findings and 
make generalizations across social settings, the quantitative research method (use of 
survey questionnaire) ensures validity and reliability of research findings through data 
triangulation. 
 
As an initial stage, a comprehensive literature review on stakeholder theory, trust theory 
and DOI theory was performed. These theories were later adapted to fit within the 
confines of the Australian beef cattle supply chain. The second stage involved 
qualitative research using multiple case studies. The case study protocol provides a 
research methodology that concentrated on the collection of replicable data relating to 
trust and technology diffusion. The final stage involved the analysis of data collected. 
The data were coded and entered into SPSS software to enable data manipulation for 
statistical testing. Independent-samples t-tests and paired-samples t-tests were 
undertaken to assess the importance and performance rating of trust and technology 
diffusion i.e. test for significant differences. 
 
A combination of three separate methods of analysis to determine the existence of 
statistically significant differences i.e. the paired-samples t-test; weighted mean gap 
analysis; and unweighted importance-performance analysis (IPA) formed the criteria for 
the selection of a factor with a critical gap. These three criteria, discussed in Chapter 4, 
were formulated to ensure the selection of factors with critical gaps would be more 
objective. The three criteria were: (a) obtain a value less than the .05 significance level 
for paired-samples t-test; (b) must fall within the top ten or five (ten for trust and 
quality; five for technology diffusion) factors with the highest weighted mean gap 
values for the weighted mean gap analysis method; and (c) must fall within the 
“Critical” improvement quadrant for the unweighted IPA method. Only upon satisfying 
these three criteria, will the factor be considered for selection. The next section explains 
the limitations of research scope. 
 
1.4 Research limitations 
There were a few research limitations related to this study. As the research was 
interested in the comparison of importance and performance ratings of trust and 
technology diffusion factors from an international perspective, the limitation was to 
extend the research beyond the Australian shores to include Singapore only. As 
previously discussed, Singapore was chosen as the research student is from Singapore 
and returns to the country quite frequently; and the country is relatively closer to 
Australia than compared to countries such as Korea and Japan. In addition, as the 
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student is a native, there is no language barrier in terms of communicating in Chinese 
dialects with local stakeholders in Singapore. Consequently, research constraints, in 
terms of time and financial resources, also made it unrealistic to conduct the research 
that includes the study of multiple countries.  
 
The other limitation was choosing the number of cases used in this dissertation. The 
number selected was based on the experiences and recommendations of the research 
and academic community (Eisenhardt 1989; Perry 1998). In a similar fashion, the 
constraints also meant that only a limited number of case studies could be undertaken 
i.e. a total of six case studies, for this research. Having discussed the research 
limitations, the next section provides the conclusions for this chapter. 
 
1.5 Conclusion 
This research deals with a specific type of supply chain in Queensland, that is, the beef 
cattle supply chain. The beef industry was selected for a number of reasons: Australia is 
the world’s largest exporter of beef and is better known for its reputation for supplying 
quality beef; Queensland is Australia’s largest supplier of quality beef products; there is 
an increase in the numbers of beef cattle establishments; there has been a change in 
consumer preference for red meat as a favored food item and; beef is a common food 
item found in everyday Australian diet. Accordingly, developing a theoretical 
framework to direct field research and empirical studies will enhance the 
competitiveness of the Queensland beef cattle supply chain. 
 
This study raises the importance of information sharing between organizations and 
points to two main issues hindering the flow of information across the supply chain. 
The first issue is trust as many organizations are still reluctant in releasing information 
to be shared with other entities of the supply chain. The second issue is the gap of 
technology diffusion in rural and urban areas. Many supply chain entities including 
farmers, producers, abattoirs, and distributors are located in rural areas, while a large 
number of retailers and consumers are mainly located in urban areas. 
 
To deal with information sharing affectively, the research concentrates on stakeholder 
perceptions on collaboration issues, which are directly influenced by trust and 
technology diffusion. The research develops a theoretical framework that considers trust 
theory, DOI theory in connection with stakeholder theory. However, trust theory and 
DOI theory cover a wide range of aspects and issues. This research deals only with the 
interception of the three theories; stakeholder theory, trust theory, and DOI theory. 
These theories are discussed in detail in the chapter that follows. 
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CHAPTER 2 
LITERATURE REVIEW 
 
The chapter begins with a description of current conditions in the 
Queensland beef cattle industry, and is followed by a definition of supply 
chain management within the industry. The chapter continues with the 
definition of stakeholder theory, identification of stakeholder groups 
along the beef supply chain, the definition of trust, its theory and 
dimensions, the definition of diffusion of innovations theory, information 
and communications technologies in rural communities, including cattle 
traceability systems in Australia, and finally concluding the chapter by 
discussing the relativity of all three theories with regards to the research, 
as well as the use of service quality measurement techniques. 
 
2.1 Queensland beef cattle industry 
The beef industry is one of the most important in the Australian agricultural sector and 
is a significant contributor to the nation’s economy and community – the gross value of 
production including live cattle exports was $7.99 billion in 2006-07 (National Land & 
Water Resources Audit 2008). Australia also has the tenth highest red meat 
consumption level in the world (DPI&F 2006a). This study focuses solely on the beef 
cattle industry in Queensland and there are several reasons for this particular interest: 
 
• Australia is one of the world’s largest exporters of beef, 1.3 million tonnes to 
over 100 countries (Australian Bureau of Statistics2 2005). 
• Australia is well known for its reputation as a global supplier of quality beef and 
an exporter with an enviable food safety record (Australian Beef 2006). 
• The total number of beef cattle at June 2007 was 25.6 million (National Land & 
Water Resources Audit 2008). Further to this, ABS (2005) reported an increase 
in the numbers of beef cattle establishments (see Figure 2-1). 
• Queensland grazed the most beef meat cattle and is Australia’s largest supplier 
of beef products (DPI&F 2006c). 
• In the early years, the relative abundance of meat and its low price could well 
have created an attitude towards red meat as a favored food item, an attitude that 
was to last many years (Clements 1986). Given this attitude, it is not surprising 
that beef continue to play a major, albeit less dominant role in the current 
Australian diet (Fantini 1990).  
• As of 2005, it is estimated that Australians, on average, consume about 37 
kilograms of beef products per person per year (ABS 2005). 
 
                                                 
2To be referredto its acronymABS fromhereon.
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Figure 2-1 Area of establishments with agricultural activity – 30 June 2006 
Adapted from: Australian Bureau of Statistics (2008) 
 
Of the numerous different breeds of cattle in Australia, the Brahman and Poll Hereford 
breeds are two of the most common breeds being farmed. Although cattle farming occur 
in all states and territories, it is ultimately the climate that determines the location in 
which cattle are farmed. For example, the Brahman cattle (e.g. Bos Indicus) cope with 
the hot, tropical conditions in northern Australia (Queensland, the Northern Territory 
and upper regions of Western Australia), while the Poll Herefords and other European 
breeds (e.g. Bos Taurus) prefer the cooler southern Australian climate (DPI&F 2006a).  
 
Additionally, a number of different types of cattle are bred to produce special types of 
meat in order to serve particular markets. For instance, a majority of the Australian 
consumers prefer leaner beef, while in some markets, especially the Japanese, meat with 
high levels of marbling (e.g. Wagyu beef) are preferred and much sought after. To meet 
the growing demand for grain-fed beef, cattle raised on pastures are “finished” on a 
highly nutritious diet of grain such as barley and sorghum, prior to slaughter or live 
export (ABS 2005). Depending on the level of marbling and weight required, cattle may 
stay on this particular type of feed from thirty days up to three hundred days. 
 
While dairy cattle are restricted mainly to southern and coastal districts, beef cattle are 
concentrated in Queensland and New South Wales (ABS 2006) – cattle properties and 
herd sizes are very large, extensive cattle production systems, which represents 73 
percent of the Australian beef industry and is mainly geared towards exportation of beef 
products to the United States (Morales, Fleming, Wright, Griffith & Umberger 2008). 
Comparatively, farms in the south are relatively smaller, intensive grazing on improved 
pastures and fodder crops, and these cattle are sold to the domestic market and exported 
to Japan and Korea (Cox, Zhou & Choi 2003; Gong, Parton, Zhou & Cox 2007). Figure 
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2-2 depicts number of cattle heads from all Australian states3 (Australian Bureau of 
Agricultural & Resource Economics4 2006). 
 
 
Figure 2-2 Australian cattle numbers, by state and territory 
Adapted from: Australian Bureau of Agricultural & Resource Economics (2006) 
 
 
The next section defines supply chain management and the applicability of its principles 
in the beef cattle industry. 
 
2.2 Beef cattle supply chain management (SCM) 
A supply chain can be simply described as a group of organizations, activities, people, 
etc. who are involved in the product and/or service movement from source to the end 
user. As the concept of supply chain gained popularity over the past several years, 
various definitions of the term have been offered in literature (e.g. Cox, Blackstone & 
Spencer 1995; Lummus & Alber 1997; Chopra & Meindl 2004; Quinn 1997; Lummus 
& Vokurka 1999; Lamey 1996; Mabert & Venkataramanan 1998). Moore (1998) 
provides a general definition of supply chain, from a manufacturing perspective, as the 
links between a firm and its suppliers, through to its distribution organization and on to 
its customers. Although supply chains are somewhat easy to describe and visualize, the 
terminology of a supply chain is already out-of-date (Walters & Rainbird 2004; New 
1997). Traditionally, companies have connected with one another in simple, linear 
chains, running from raw material producers to distributors to retailers (Werbach 2000). 
But most firms are already or soon-to-be members of supply networks (Burt, Dobler & 
Starling 2003). Hence, Lau & Lee’s (2000) p.598 definition of supply chain appears to 
be more fitting in terms of a beef supply chain: 
                                                 
3Please refer to Appendix 2-1 for Australian cattle numbers, bystate andterritoryfrom1996 to 2005.
4 To be referredto its acronymABARE from hereon.
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“…the formation of a value chain network consisting of individual 
entities committed to provide resources and information to achieve the 
objectives of efficient management of suppliers as well as the flow of 
parts.” 
 
Using their definition, the beef cattle supply chain can be regarded as the value-adding 
supply of a beef product to end consumers that involve the production of beef from 
farm-to-plate. Figure 2-3 that follows next illustrates a simplified beef cattle supply 
chain that incorporates stakeholders who are involved in cattle production, beef 
processing, beef retailing and/or wholesaling, and finally the consumers. The cattle 
move from the farms and/or feedlots to the processors (i.e. abattoirs) who process them 
into beef products, which in turn move to the beef retailers and/or wholesalers who will 
then sell the products to the end consumer. 
 
 
Figure 2-3 Australian beef cattle supply chain 
 
However, the boundaries between these sectors starts to blur as increasing competition 
forces companies to seek processes that add value and provide viable profit margins 
(Walters & Lancaster 2000; Rainbird 2004). When studying any supply chain from end-
to-end, one will almost always find inefficiencies. It may include: inaccurate forecasts 
of demand given by the customer; over or underproduction; too much held in stock; 
damage, defects and downgrades; and various administration errors. These problems are 
expensive, i.e. they add cost without adding value (Svensson 2003). The beef cattle 
industry shares identical problems as with any other supply chain. 
 
An effective supply chain requires integration, collaboration, reliability, speed and 
flexibility to maximize both customer and supplier relationships (Lankford 2004). The 
management of relationships across the supply chain has increasingly been referred to 
as supply chain management (SCM), and theoretically, the issues of integration and 
coordination have been well addressed by numerous authors (e.g. Cooper, Lambert & 
Pagh 1997; Houlihan 1985; Harland 1996; Skjott-Larsen & Schary 1995). In general, 
SCM describes the management of the entire chain of activity from raw material supply 
to final consumer in order to minimize the time taken to perform each activity, 
eliminate waste, and offer an optimal response by maximizing value (Lowson, King & 
Hunter 1999). From a distribution channel perspective, Handfield & Nichols (1999) 
suggest SCM is the integration of these activities through improved supply chain 
relationships, to achieve a sustainable competitive advantage. Others, like Lambert, 
Cooper & Pagh (1998) p.1 define SCM more broadly, embracing not only the logistics 
processes but also other key business processes and the interaction between the 
participants involved: 
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“…the integration of key business processes from end user to original 
suppliers that provide products and services and information that adds 
value to customers and other stakeholders.” 
 
From the beef supply chain perspective, the above definition can be used to describe the 
integration of three interrelated flow streams: physical material flow (i.e. purchasing 
meat from farmers, transforming the meat into various beef products, and distributing 
the products to retailers); information flow (i.e. specification of stakeholder needs such 
as export market preference and requirements); and financial flow (i.e. payment for 
goods and services provided) (Poirier 1999). As Akkermans, Bogerd & Vos (1999) 
suggest, the basis of integration can be characterized by cooperation, collaboration, 
information sharing, trust, partnerships, shared technology, and a fundamental shift 
away from managing individual functional processes, to managing integrated chains of 
processes. 
 
With integration, in terms of meat production and scheduling, coordination in the 
supply chain may be easier since the flows in the supply and distribution networks are 
known with some certainty. The integration of upstream and downstream parts of the 
chain supports the shift from contractual short-term relationships to more long-term, 
closer relationships (Doyle 1998; Bowersox, Closs, Stank & Keller 2000), thereby 
creating efficiency and effectiveness throughout the supply chain. In addition, 
companies find themselves better equipped to use innovative technologies due to their 
participation in production and distribution activities where changes in innovations are 
likely to occur with integration. For example, when a company installs a certain type of 
technology throughout the integrated firm, the linkage and control should be more 
reliable. The integrated firm will also have greater financial resources required which is 
a barrier for competitors seeking to enter and compete in this market. Thus, integrated 
companies have a tendency to monopolize, which results in discouraging competitor 
entry. 
 
SCM has been characterized as a strategic management concept, which can contribute 
to the competitiveness and profitability of the individual firm as well as the entire 
supply chain (Jespersen & Skjott-Larsen 2000). It is argued to be a holistic concept in 
the sense that it focuses on the end customer and considers the entire supply chain. By 
building up close and long-term relationships between the actors involved in the supply 
chain, an open and mutual information exchange can be created, and thereby make it 
possible to ensure the necessary coordination of the activities among the participants. 
Inter-organizational information systems, mechanisms for creating trust among the 
participants, and mechanisms for sharing risks and rewards are some of the instruments 
for creating an effective integration in the supply chain (Handfield & Nichols 1999).  
The section that follows discusses the stakeholder theory (ST) and identifies the 
functional stages and its different entities in the beef supply chain. 
 
2.3 Stakeholder theory (ST) 
The need for an ever more efficient supply chain in today’s marketplace highlights the 
importance of stakeholders’ perceptions on collaboration, which is directly influenced 
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by trust and technology diffusion. Any situation where a firm adapts a philosophy 
designed to accomplish an organization’s objectives by anticipating customer or client 
needs and directing a flow of need-satisfying goods and services from producer to 
consumer, by definition is using a stakeholder approach (McCarthy & Perreault 1993). 
A stakeholder can be defined as any group or individual who can affect or is affected by 
the achievement of an organization’s objectives (Freeman 1984; Key 1999; McLarney 
2002). Rhenman (1968) provides another definition of stakeholders as individuals or 
groups that depend on the company for the realization of their personal goals and on 
whom the company is dependent. At a minimum, stakeholders are those groups from 
whom the organization has voluntarily accepted benefits, and to whom the organization 
has therefore incurred obligations of fairness (Phillips 2004; Price 2004).  
 
The business literature has listed many different stakeholder groups that organizations 
should consider (see Table 2-1). The problem of identifying, and subsequently 
managing, stakeholders is complicated by the reality that each generic stakeholder type 
does not represent, in general, a homogeneous group (McLarney 2002). In addition, 
there will be differences among stakeholder types reflecting the cultural biases, 
dissimilar value systems, and divergent mind-sets among the key members of each 
group (McLarney 2002). These issues add to the diversity and complexity of 
stakeholders encountered by organizations. Moreover, there is a dynamic element to 
this management problem – stakeholders enter and leave a domain, increase or diminish 
in importance, and create or destroy power structures, which suggest that stakeholders 
must be tracked and managed over time (McLarney 2002). 
 
2.3.1 Beef cattle supply  chain stakeholders 
According to Red Meat Industry Forum (2005), the supply chains in the beef cattle 
sector have six functional stages (see Table 2-2 below). Using these stages, the different 
stakeholders within the Queensland beef cattle supply chain, each with their own set of 
differing functions and societal interests, have been grouped into the following 
segments: cattle production; beef processing; beef retailing/wholesaling; and end 
consumers (see Figure 2-4 on the following page). However, as this study is interested 
in the existence of possible gaps between stakeholders in terms of trust and technology 
diffusion, only the stakeholders involved in the beef processing and beef 
retailing/wholesaling activities within the supply chain were taken into account. 
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Table 2-1 Stakeholder groups identified by various authors 
 Freeman 
1984 
Brenner 
& 
Cochran 
1991 
Hill 
& 
Jones 
1992 
Clarkson 
1995 
Donaldson 
& Preston 
1995 
Coddington 
1993 
Ottman 
1992 
Phillips 
2004 
Price 
2004 
Steadman, 
Albright 
& Dunn 
1996 
Freeman 
& Reed 
1983 
Swanson 
1999 
Carroll 
1989 
Gupta 
1995 
Wheeler 
& 
Sillanpaa 
1997 
George 
2003 
Key 
1999 
Owners ü ü ü ü ü ü ü ü ü ü  ü ü ü   ü 
Employees ü ü ü ü ü ü ü ü ü ü ü ü ü ü ü ü  
Suppliers ü ü ü ü ü ü ü ü ü ü ü ü ü ü ü   
Shareholders  ü ü ü ü ü ü ü ü ü ü ü   ü ü ü 
Competitors ü ü ü ü ü ü ü ü ü ü ü ü   ü   
Customers ü ü ü ü ü ü ü ü ü ü ü ü ü  ü ü ü 
Media ü ü ü ü ü ü ü ü ü ü  ü   ü ü  
Trade 
associations 
 ü ü ü ü ü ü ü ü ü ü ü  ü ü   
Unions  ü ü ü ü ü ü ü ü ü ü ü  ü ü   
Government 
agencies 
ü ü ü ü ü ü ü ü ü ü ü ü  ü ü ü  
Local 
community 
ü ü ü  ü          ü ü ü 
General 
public 
     ü ü          ü 
Natural 
environment 
             ü ü   
Pressure 
groups 
ü          ü    ü  ü 
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Table 2-2 Functional stages in beef cattle supply chains 
Functional Stages Stakeholders/Processes 
Inputs Feed suppliers, veterinary products, machinery, farm 
consumables 
Livestock 
production 
Livestock breeders, farmers 
Livestock marketing Producer marketing groups, dealers and buying agents, auction 
markets, individual farmers 
Primary processing Abattoirs, cutting plants, minced meat and meat preparation 
plants, cold stores, integrated plants 
Secondary 
processing 
Catering butchers, retail packers, plants preparing meat and 
recipe products, manufacturing plants for cooking, curing, 
canning, ready meals, integrated plants 
Distribution Meat wholesalers, supermarkets, traditional butchers, 
independent grocers, direct sale outlets, food service companies 
supplying both private and public sectors 
Adapted from: Red Meat Industry Forum (2005) 
 
The term “beef processing” refers to the slaughtering of cattle, beef processing, and the 
distribution of beef to other downstream stakeholders i.e. wholesalers, supermarkets, 
etc. The abattoirs facilitate the slaughter of cattle for beef to be sold either for their own 
account or on a trade contract basis, or for further processing on the same premises 
(canning, curing and freezing). Abattoirs are needed to serve the large-scale demand for 
meat in urban areas where there is no livestock. As Figure 2-4 illustrates, abattoirs are 
not limited to rural areas. Instead, they have developed as an adjunct of the city. 
 
 
Figure 2-4 Beef cattle supply chain stakeholders 
 
 17
The beef retailing/wholesaling sector includes food services, independent butchers and 
the meat department in supermarkets. Beef products are primarily purchased from the 
local beef processors or wholesalers and are later sold to end-consumers through their 
retail stores (butcher shops and supermarkets). The common activities in this industry 
include the preparation of individual cuts from larger portions of meat; manufacturing 
value-added products (beef patties, sausages); packaging and weighing of products; 
customer service; cleaning of facilities; and loading of products onto transport vehicles 
for distribution to other stores. According to the Agri-Food Industry Skills Council 
(2006), there are approximately 24,000 retail employees in Australia and around 1,000 
new apprentice butchers every year. 
 
2.3.2 Definition of ST 
Stakeholder theory (ST) has been used by researchers such as Jarrell & Peltzman (1985) 
to explain and predict responses by various groups to changes in the financial condition 
of the enterprise. As early as the 1930s, Berle & Means (1932) detailed the economic 
concentration of wealth and power in modern corporations. Given the growth of such 
concentration, the authors state that a mechanism is provided by which corporations can 
serve all society on the basis of public policy. They further add that the community is in 
a position to demand that the modern corporation serve not only the owners but also all 
of society. Since 1963, where it was first mentioned by name in a Stanford Research 
Institute Memorandum (Freeman 1984), ST has gained increasing use in the business 
literature. Much of the literature suggest that ST is based on the principle that the firm 
takes into account all of those groups and individuals that can affect, or are affected by, 
the accomplishment of organizational purpose (Freeman 1984). Researchers have since 
further redefined the concepts of ST. Cornell & Shapiro (1987), for example, state that 
ST views the firm as a set of inter-related contracts among the various input suppliers 
and the purchasers of the final outputs.  
 
For the purpose of this research, the study will adapt Freeman’s definition of ST, i.e. the 
relationship of the firm to its external environment, and its behavior within this 
environment. ST has been utilized by many scholars to organize, assess, and research 
issues in the business sector. Miles (1987) empirically demonstrated that awareness to 
external stakeholders and external issues and in turn, responsiveness to these has 
positive effects on both corporate social performance and corporate economic 
performance. Clarkson (1988) also demonstrated that corporations who manage 
stakeholder relations and social issues in a proactive and accommodative fashion have 
better economic performance than those corporations who are reactive and defensive. It 
has brought greater credibility and acceptance to the tenet of corporate social 
performance that business is embedded in a system of social relationships that it affects 
and it is affected by (Key 1999). Although Freeman’s definition of ST has attracted 
criticism, this research will continue to utilize his definition, with an additional focus on 
the organizational behavior within its internal and external environments. 
 
ST requires a firm to take into account its relationship with specific stakeholder groups 
as it sets corporate direction and formulates its strategies (Roberts 1992). Because each 
stakeholder group has a different set of expectations relating to firms’ performance, 
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conflicts between a firm and its stakeholders, which can be particularly detrimental to 
the organization, may surface. Therefore, any strategic process, which reduces potential 
conflict, such as the stakeholder management process, should therefore be extremely 
beneficial for organizations (Polonsky 1995). In other words, organizations have to 
attempt to develop policies that balance their needs as well as the needs of its 
stakeholders. However, in some situations, following one strategy will not allow all 
groups’ expectations to be met, resulting in conflict between the organization and its 
stakeholders. The effective integration of an organization’s stakeholders is rather 
complex, requiring a process for integrating stakeholders into all activities. Section 2.6 
will further discuss in detail the use of a gap model, which identifies the differences 
between customer expectations and actual organizational performance. 
 
In summary, ST can be described as the relationship of the firm to its external 
environment and its behavior within this external environment (Freeman 1984). 
However, this definition is limited: changes in stakeholders’ behaviors can occur both 
externally and internally. The organizational behavior within the internal environment 
of the firm has a direct influence on its behavior in the external environment. This is 
supported by the empirical research of Van der Wiele, Boselie & Hesselink (2002), who 
establish a positive relationship between external and internal environments having an 
impact on organizational behavior. Robertson (1994) also argues that the behavior of 
organizational members is influenced to a large extent by the characteristics of their 
work settings. The firm’s strategy set the platform on which these work settings are 
managed. Evans & Lindsay (2002) define strategy as the pattern of decisions that 
determines and reveals a company’s goals, policies, and plans to meet the needs of its 
stakeholders. The firm’s strategy may also include the organization’s mission and 
vision. 
 
In a fiercely competitive environment, the business strategy will not only determine 
success, it also governs business survival (Nah, Lau & Kuang 2001). Now, more than 
ever, effective business strategy centers on aggressive, efficient use of information 
technology. The areas or functions where things must go right to ensure successful 
competitive performance for an organization are known as critical factors for success 
(Digman 1990; Butler & Fitzgerald 1999; Guynes & Vanecek 1996). 
 
Oakland (1995) links these factors to what an organization must accomplish to achieve 
its mission. Kanji & Tambi (1999) further add that for these factors to be more 
effective, they have to represent managerial areas, which requires continual attention to 
lead to high performance. The difference between the expected importance of a factor 
and perceived factor performance is known as the performance gap, a concept first 
introduced by Martilla & James (1977). These performance gaps may have a direct 
influence on the firm’s strategy, which in turn affects work setting and ultimately 
having an effect on organizational behavior (see Figure 2-5 that follows). 
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Figure 2-5 Factors influencing organizational behaviour 
 
The following section defines trust theory and discusses the different dimensions of 
trust, including contractual trust, competence trust, goodwill trust, and benevolence. 
 
2.4 Trust theory 
An effective coordination of the supply chain is built on a foundation of trust and 
commitment (Lee & Billington 1992; Spekman, Kamauff & Myhr 1998; Simatupang, 
Wright & Sridharan 2004). The consensus is that trust can contribute significantly to the 
long-term stability of an organization (Heide & John 1990). However, building trust 
relies on the parties’ willingness to relinquish some independence and developing 
mutual dependence means both parties must play the game (O’Keeffe 1998). In 
management studies, many (e.g. Ganesan 1994; Gulati 1995; Ramaseshan & Loo 1998; 
Luo 2002; Perry, Sengupta & Krapfel 2002; Ryan, Giblin & Walshe 2004) have 
identified trust as a critical success factor in the development of inter-organizational 
relationships and within the organization itself. Fukuyama (1995) describes trust as the 
“social glue” that holds diversified, global organizational structures together, leading to 
the suggestion that lack of trust between parties operating in network forms could cause 
those forms to fail (Creed & Miles 1996). Trust is often seen as an invaluable asset and 
a fundamental ingredient of any successful relationship (Walker 2004). In situations 
where trust exists, there is a higher tendency for parties to engage in cooperative 
activity, form new associations, and develop as an innovative organization. This can 
lead to a higher level of trust between parties.  
 
2.4.1 Definition of trust theory 
Trust has been an illusive and complex concept in the literature, which plays a key role 
in supply chain relationships (Sahay 2003). A review of the literature also reveals an 
increasing interest in trust, which is seen as a necessary underpinning for networks, 
strategic alliances, joint ventures and other forms of inter-organizational arrangements 
Organizational Behavior 
Internal Environment External Environment 
Work Settings 
Business Strategy 
Importance minus Performance 
= Performance Gaps 
Critical Success Factors 
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fe
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(Martin 2002). The development of trust theory has, to date, been more disparate 
focusing on a range of levels of analysis from the inter-personal to the inter-
organizational (Rousseau, Sitkin, Burt & Carmerer 1998), resulting in a variety of 
definitions of trust (see Table 2-3 that follows). In spite of differences of opinion, 
several issues seem common across definitions. As Rousseau, Sitkin, Burt & Carmerer 
(1998) note from micro psychological theories (e.g. McAllister 1995; Lewicki & 
Bunker 1996; Zand 1972) to social and/or economics approaches (e.g. Barber 1983; 
Cummings & Bromiley 1996) positive expectations towards the behavior of others and 
the willingness to become vulnerable to others are critical elements when defining trust. 
 
Table 2-3 Definitions of trust by various authors 
Definition Authors 
An attitude displayed in situations where one is reliant 
on another, risking something of value, and/or 
attempting to achieve a desired goal. 
Giffin 1967; Bialaszewski & 
Giallourakis 1985 
The belief that one’s word or promise is reliable and 
that they will fulfill his/her obligations in an exchange 
relationship. 
Schurr & Ozanne 1985; 
Anderson & Weitz 1989; 
Moorman, Zultman & 
Deshpande 1992; Morgan & 
Hunt 1994; Doney & 
Cannon 1997 
An accepted vulnerability to another’s possible, but not 
expected, ill-will (or lack of goodwill). 
Baier 1986 
The degree to which one perceives that its relationship 
with another is based upon mutual trust and thus is 
willing to accept short-term dislocation with the 
confidence that such will balance out in the long run. 
Anderson, Lodish & Weitz 
1987 
A particular level of subjective probability with which 
one assesses that another will perform a particular 
action, both before he/she can monitor such action and 
in a context in which it affects his/her own actions. 
Gambetta 1988 
The belief that the other will perform actions that will 
result in positive outcomes for the firm, as well as not 
take unexpected actions that would result in negative 
outcomes. 
Anderson & Narus 1990; 
Lewicki, McAllister & Bies 
1998 
A psychological state comprising the intention to 
accept vulnerability based upon positive expectations 
of the intentions or behaviour of another. 
Rousseau, Sitkin, Burt & 
Carmerer 1998 
 
In most definitions, trust appears to relate to individual attributions about other people’s 
intentions and motives underlying their behavior (Smith & Barclay 1997). Lewicki & 
Bunker (1996) view trust as involving “positive expectations about others”. These 
attributions influence and are influenced by general beliefs and expectations of 
individuals about the treatment they will receive from others (Mayer, Davis & 
Schoorman 1995). In turn, these are closely linked to the engagement, or the willingness 
to engage in cooperative behaviors when interacting with others (e.g. Gambetta 1988; 
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Deutsch 1962; Kramer, Brewer & Hanna 1996). Mayer, Davis & Schoorman’s (1995) 
definition of trust as “the willingness to be vulnerable” is one of the most cited 
definitions of trust and has played a central role in many conceptualizations (Costa 
2003). For instance, McKnight, Cummings & Cherany 1998 refer to trust as the belief 
and the willingness to depend on another party. Jones & George (1998) associate the 
willingness to become vulnerable to a set of behavioral expectations that allows 
individuals to manage the uncertainty or risk associated with their actions. 
 
Risk appears to be central in the varying definitions of trust and consists of the 
perceived probability of loss as perceived by the trusting person(s) (Mayer, Davis & 
Schoorman 1995). Luhmann (1979) explains risk as a prerequisite in the choice to trust. 
If actions could be undertaken with complete certainty, then trust will not be required 
(Lewis & Weigert 1985). Underlying the decision to trust is also the individual’s 
willingness to become vulnerable (Zand 1972) and the expectation or belief that others 
will act in a way that is beneficial or at least not detrimental for the relationship 
(Gambetta 1988). Trust is also contingent to a certain situation and tends to be based not 
only on personal information, but also on non-personal (situational) information (Costa 
2003). Lewicki & Bunker (1996) argue that trust involves not only expectations about 
other peoples’ motives and intentions, but also considerations about the situation and 
the risks associated with acting on such expectations. 
 
According to Rousseau, Sitkin, Burt & Carmerer (1998) risk creates the opportunity for 
the development of trust, further leading to risk taking, which sustains the sense of trust 
given that the expected behavior materializes (Boon & Holmes 1991) and presupposes 
an action towards the trustee. In Gambetta’s (1988) definition of trust, risk taking 
involves engaging in some form of cooperation with the other part. For Smith & 
Barclay (1997), besides acting in a spirit of cooperation, trust also involves refraining 
from controlling or monitoring others. Throughout research, a variety of behaviors 
appear to be indicative of trust, including open communication, acceptance of influence, 
forbearance from opportunism, and lack of monitoring (Currall & Judge 1995; Smith & 
Barclay 1997; Blau 1964). 
 
2.4.2 Dimensions of trust 
Following Sako (1992; 1998), this research distinguishes three types of trust, namely 
contractual trust, competence trust and goodwill trust. In addition, this research also 
considers benevolence, as there is a marked psychological difference between goodwill 
and benevolence, which for some is also a dimension of trust. Contractual trust is the 
belief that both parties in a relationship will adhere to universalistic ethical standards 
(Martin 2002), such as honoring contracts (Walker 2004), being honest, keeping 
promises made (PMMS Asia Pacific 2004), and carrying out their duties as agreed 
(Ryan, Giblin & Walshe 2004). Martin (2002) suggests such beliefs rest on basic 
assumptions about human nature, social organization, and business relationships and is 
not enshrined in formal written contracts. Walker (2004) contradicts Martin’s (2002) 
statement by stating that contractual trust is more applicable to formalized relationships, 
which are usually bounded by rules or conditions. According to Reina & Smith (2004), 
contractual trust focuses on performance behaviors such as how well people keep their 
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agreements, how clear expectations and boundaries are, and how consistent people are 
in their behavior toward one another.  
 
Trusting your partner to uphold written or oral agreements is a necessary precondition 
for the success of any project (Ryan, Giblin & Walshe 2004). Sako (1992) sees 
contractual trust as a norm requiring no further justification, as part of society’s natural 
moral order; any business transaction relies on contractual trust for its successful 
execution. However, this can be misleading; even contractual trust is contingent on 
social and moral order, supported by state structures and cultural values. In the absence 
of supportive state structures and/or cultural values, trust is an inadequate and fragile 
means of governing transactions. Cheating is the norm in some societies, requiring 
specific mechanisms to govern transactions. It stands to reason that one party would be 
considered trusting if it believes that it would be in the best interests of the other party 
not to cheat, as the benefits to the contrary are greater (Willamson 1993; Dasgupta 
1988; Lindskold 1978). 
 
Competence trust refers to faith in the abilities of the other partner to perform their role 
in the project (Ryan, Giblin & Walshe 2004; Martin 2002). It addresses the question of 
whether the other party is seen to be capable of doing what it says it will do (Sako & 
Helper 1998). Competence trust requires a shared understanding of standards of 
professional conduct and technical and managerial standards (PMMS Asia Pacific 
2004). It focuses on behaviors regarding how well people acknowledge other people’s 
skills and abilities, include them in decisions that affect their jobs, and their lives and 
how often they help people learn new skills (Reina & Smith 2004). From the 
employment perspective, Martin (2002) states that competence trust involves the belief 
that potential employees will be able to carry out the tasks for which they are certified 
as competent. In the case of buyer-supplier relationships, Sako’s (1992) primary 
concern is that competence trust involves the belief that goods supplied will meet the 
specifications and quality standards agreed. Handfield & Nichols (1999) further classify 
competence-based trust into three key areas. The first area is specific competence, 
which refers to trust in the other partner’s specific functional area. The second area is 
inter-personal competence, which refers to the ability of a person to work with people 
such as listening effectively to another person, and negotiating effectively. During the 
early stages of supply chain integration, these skills are considered to be of utmost 
importance. The third area involves business sense, referring to an individual’s 
experience, wisdom, and common sense. 
 
Goodwill trust embodies the belief that both parties in a relationship will consider the 
interests of the other, regardless of formal agreements, and will avoid opportunism; the 
threat of moral hazard is minimized (Martin 2002; Ryan, Giblin & Walshe 2004). 
Goodwill trust requires consensus on what is ‘fair’ between the parties (PMMS Asia 
Pacific 2004). This is possibly the most difficult form of trust to develop compared to 
contractual and competence trust and requires a common view about equity and a 
shared sense of mutuality. In buyer-supplier relationships, goodwill trust underpins 
incomplete contracts; long-term contracts may be signed with the expectation that both 
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parties will share in any rents from future innovation, even where relevant conditions 
cannot be identified or specified in advance (Martin 2002). 
 
The three types of trust mentioned above coexist and may reinforce or if deficient, 
undermine each other (Martin 2002). For instance, competence trust may be required to 
support goodwill trust. Failure to fulfill the requirements of competence trust through 
poor performance undermines attempts to build goodwill trust. The three types, 
however, do not necessarily work together. For example, reliance upon contractual trust 
when one party expects goodwill trust is likely to disrupt relationships. Sako & Helper 
(1998) explain there is a hierarchy of trust, from contractual to goodwill. There is a 
sense that parties move along a “chain of trust” during the course of the relationship and 
that the first two dimensions (contractual and competence) are prerequisites for any 
contractual relationship, whereas the third broadens the scope and increases the strength 
of the relationship (Sako 1992). Figure 2-6 that follows next illustrates these three 
dimensions. In short, contractual trust is the commitment to an obligation. Competence 
trust is the ability to fulfill the obligation effectively. Goodwill trust is the willingness to 
go beyond the obligation. 
 
 
Figure 2-6 Three dimensions of trust 
 
Benevolence is the extent to which a trustee is believed to want to do good to the 
trustor, aside from an egocentric profit motive (Mayer, Davis & Schoorman 1995). 
Tomlinson & Lewicki (2003) state that benevolence is the assessment that the trusted 
individual is concerned enough about the trustor’s welfare to either advance interests, or 
at the minimum not to impede them. It is understood to be of a more inter-personal 
nature in terms of a specific attachment between the trustor and the trustee (Ryan, 
Giblin & Walshe 2004). Goodwill is perceived as organizational friendship, whereas 
caring parallels benevolence (Mayer, Davis & Schoorman 1995). Figure 2-7 includes 
benevolence as the fourth dimension of trust. 
Contractual Competence Goodwill
End of Agreement
Commitment to
obligation (bycontract)
Ability to fulfill
obligation (part of
contract)
Willingness to perform
beyond obligation
(expectation)
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Figure 2-7 Four dimensions of trust including benevolence 
 
Information sharing and trust between and among members is an essential element for 
any successful supply chain. Information sharing can sometimes require the release of 
financial and other strategic information to members who might have been and/or will 
be their competitors and effective information sharing is heavily dependent on trust 
beginning within the firm and ultimately extending to the supply chain members 
(Bowersox, Closs & Stank 2000). Issues of trust and risk can be significantly more 
important in supply chain relationships because it often involves a higher degree of 
interdependency between companies (La Londe 2002).  
 
The release and sharing of information can prove to be a rather challenging task, 
requiring a high degree of trust among and between the members (Handfield 2002). If 
information is available but cannot be shared by the supply chain members most able to 
react to a given situation, its value degrades exponentially (Kwon & Suh 2005). Morgan 
& Hunt (1994) argue that when both commitment and trust are present, they produce 
outcomes that promote efficiency, productivity, and effectiveness. While it is likely that 
many stakeholders will collaborate or form strategic alliances to better their competitive 
position (Peters & Hogensen 1999; Monczka, Petersen, Handfield & Ragatz 1998; Hoyt 
& Huq 2000), it has been reported that the biggest stumbling block to the success of 
strategic alliance formation is the lack of trust (Sherman 1992), and subsequently trust 
is perceived as a cornerstone of strategic partnership (Spekman 1988). 
 
Trust can also been seen as an expression of confidence in organizational “exchange”, 
which leads to cooperative behavior among individuals and groups within and between 
organizations (Jones & George 1998). If trust is absent, no one will risk moving first 
and all members will sacrifice the gains from collaboration and cooperation in 
increasing effectiveness (Sabel 1993). A high degree of trust not only stimulates and 
meets consumers’ high expectations of satisfying transactions, but also eliminates 
uncertainty, perceived risks, and interdependence (McKnight & Chervany 2001; Pavlou 
2003). In addition, the higher the degree of consumers’ trust, the higher the degree of 
purchase intentions of consumers, and the easier it is for companies to retain consumers 
(Jarvenpaa & Tractinsky 1999; Gefen & Straub 2004). 
Contractual 
Goodwill
Competence
Benevolence
Point which one party is NOT, by
contract, obligated to help the
other partybut, byits own will,
CHOOSES to do so.
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Trust is a part of life, and exactly what it means will be determined by the context in 
which it is being used. For the purpose of this research, trust refers to the reliance by 
one person, group of firm upon a voluntarily accepted duty on the part of another 
person, group, or firm to recognize and protect the rights and interests of all others 
engaged in a joint endeavor or economic exchange (Hosmer 1995). The early findings 
of Parasuraman, Zeithaml & Berry (1988) show that the second most important service 
attribute in terms of creating perceptions of service quality, is the firm’s ability to 
nurture trust and confidence, second only to reliability. Trust, when viewed from this 
perspective, leads to cumulative perceptions of service quality. Figure 2-8 below 
illustrates the above discussion relating to trust. 
 
 
Figure 2-8 Trust theory and its implications 
 
To form effective collaboration or strategic alliances requires good information sharing 
between stakeholders (Handfield & Nichols 1999; Dyer & Singh 1998). An efficient 
flow of information, coupled with trust and a willingness to collaborate, support the 
development of a sustainable competitive advantage (Hoyt & Huq 2000). However, 
literatures found that many organizations are still reluctant in releasing information to 
be shared with others. To build effective, real-time information sharing without any 
delays, the information and communication technology (ICT) medium(s) between the 
collaborative organizations are required to be compatible and consistent in their 
infrastructures (Henriott 1999; Mariotti 1999). In other words, it requires the same level 
of technology diffusion. Henriott (1999) and Mariotti (1999) suggest compatible 
information technology among supply chain members will enhance communication, 
reduce risk, and support the efficient transfer of information.  
 
The next section explains the theory of diffusion of innovation (DOI), in order to gain a 
better understanding of the development and adoption of information technology (IT) in 
the beef cattle industry, with particular focus on rural communities. It also includes a 
brief discussion on the traceability systems currently employed by the Queensland beef 
cattle industry. 
 
2.5 Diffusion of innovations (DOI) theory 
The importance of the adoption and use of SCM-enabling technologies have been a 
common theme found in literature. The idea of using technology to connect trading 
partners is not new, with some technologies such as electronic data interchange (EDI) 
dating back over thirty years. Advances in telecommunications have revolutionized 
business computing and driven concurrent changes in the business environment. Thus, 
Information Sharing 
Collaboration & Strategic 
Alliances 
Trust 
Trust Theory 
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resulting in heavy reliance on the creation and use of digital data/information relevant to 
a particular organization's business (Rudraswamy & Vance 2001). Across local and 
national boundaries, between organizations and its customers, and the international 
marketplace, different technologies are diffusing at varying rates. This global 
phenomenon is of particular interest and can be investigated by utilizing a broad social 
psychological/sociological theory called Diffusion of Innovations (DOI) theory. Such a 
theory will help provide an explanation as to why certain technologies diffuse quicker 
and more widely than others. 
 
2.5.1 Definition of DOI theory 
According to Rogers (1995), diffusion is the process by which an innovation is 
communicated through certain communication channels over time among the members 
of a social system and an innovation is an idea, object, or practice, which is perceived as 
new by an individual or another unit of adoption. It is a special type of communication, 
in that the messages are concerned with new ideas (Gregor & Jones 1999). 
Communication is a process in which participants create and share information with one 
another in order to reach a mutual understanding (Rogers 1995). To put it simply, the 
diffusion process can be described as a communication process or, as Rogers (1983) 
explains, it is an information seeking and processing activity. Using Rogers’ (1995) 
definition, four important elements have been identified: the innovation; communication 
over channels; time; and the members of a social system. 
 
Innovation, here, refers to the use of electronic communication. In DOI theory, the 
characteristics of innovation and the way in which they are considered to influence their 
rates of adoption are: relative advantage; compatibility; complexity; trialability; and 
observability (Rogers 1995). Table 2-4 provides the definitions of these characteristics 
and its relation to DOI theory. 
 
Information is communicated with respect to new ideas and the communication channel 
may be mass media or inter-personal. According to Rogers (1995), the transfer of ideas 
in the diffusion process occurs more frequently when the individuals communicating 
are homophilous. Lazarsfeld & Merton (1954) describe homophily as a tendency for 
friendships to form between those who are alike in some designated aspect. That is, the 
individuals who interact are similar in attributes such as beliefs, education, social status, 
and the like (Gregor & Jones 1999). Effective communication occurs when individuals 
share common meanings, mutual subculture language and are similar in terms of 
personal and social characteristics. Those who are not homophilous, may still 
communicate effectively but only if one individual holds empathy with the other and 
has the ability to project him/herself into the role of the other. 
 
Time is seen as an important dimension in the diffusion process, encompassing the 
process that occurs over time, the time that an individual takes to adopt, and the time 
taken for adoption in a system (Gregor & Jones 1999). The process of adopting an 
innovation by an organization is far more complex than that by an individual adopting a 
similar innovation. In addition, Rogers (1995) observes two stages in the innovation 
process for a group: initiation – all of the information gathering, conceptualizing and 
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planning for the adoption, leading up to the decision to adopt; and implementation – all 
of the events, actions, and decisions involved in putting an innovation into use. 
 
Table 2-4 Characteristics of innovation 
Characteristic Definition 
Relative 
advantage 
The degree to which an innovation is perceived as better than the 
idea it supersedes. The greater the perceived relative advantage of 
an innovation, the more rapid will be its rate of adoption. 
Compatibility The degree to which an innovation is perceived as being consistent 
with the existing values, past experiences, and needs of potential 
adopters. Innovations perceived as more compatible with prevalent 
values and norms of a social system will be adopted more rapidly 
than an innovation that is perceived as incompatible. 
Complexity The degree to which an innovation is perceived as difficult to 
understand and use. New ideas that are simpler to understand will 
be adopted more rapidly than innovations that require the 
development of new skills and understandings. 
Trialability The degree to which an innovation may be experimented with on a 
limited basis. New ideas that can be tried on a partial basis will be 
adopted more rapidly than innovations that are not divisible. 
Observability The degree to which an innovation are visible to others. More 
observable innovations are more likely to be adopted. 
Adapted from: Clarke (1999) 
 
The social system is defined as the set of interrelated units that are engaged in joint 
problem solving to accomplish a common goal (Rogers 1995). The diffusion process 
can be affected by the nature of the social system, its norms, the role of opinion leaders 
and change agents, and types of innovation decisions (Gregor & Jones 1999). The 
possibility of undesirable and unanticipated consequences presents as one other factor 
to be considered relative to the social system. Rogers (1995) has documented several 
cases where the effects of an introduced change have been deleterious to the social 
system. For instance, some members may choose to leave the system because they feel 
uncomfortable with the emphasis placed on the use of new technology. 
 
2.5.2 Information and communications technologies (ICTs) in rural communities 
The most common dimension of innovation diffusion5 is the source of the newness, 
such as the organization, the market, the technology, the product and the process 
(Kamm 1987). The theory of innovation diffusion has been used in several disparate 
fields to include economics, policy, sociology, marketing, organization, technology, and 
medicine. Table 2-5 depicts the various issues concerned with previous innovation 
diffusion studies. Among the listed variety, this study focuses specifically on the 
diffusion of information and communications technology (ICT) in the Queensland beef 
cattle industry, with particular interest in its applicability within rural communities. The 
                                                 
5The term“innovation diffusion” is usedsynonymouslywith DOI theory.
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reason for this interest in ICT within rural communities in Queensland was because in 
2004, the Queensland Government’s beef Industry Taskforce determined that 75 
percent of regional and rural Queensland was technologically inadequate and this 
extended beyond access to advanced telecommunications – some had no telephone 
lines, no access to facsimile facilities and internet services – thereby hindering the 
stakeholders from embracing new technologies. 
 
Table 2-5 Issues concerning innovation diffusion 
Issues Authors 
Definition of innovation diffusion Rhodes & Wield 1994; Afuah 1998 
Generation of innovation diffusion Forsgren & Johanson 1992; Nohria & 
Ghoshal 1997 
Innovation diffusion in organizations Daft 1986; Damanpour 1991 
Innovation diffusion in marketing Simmonds 1986 
Technological innovation diffusion Howell & Higgins 1990; Lawless & 
Anderson 1996 
Process innovation diffusion Davenport 1993 
Value innovation diffusion El Sawy, Malhotra, Gosain & Young 
1999 
Innovation diffusion in information systems Cooper & Zmud 1990; Swanson 1994; 
Allen 2000 
 
The term “ICT innovation diffusion” can be defined as a form of technological change 
that is shaped by the characteristics of information and information processing (Monk 
1987). Lockett (1996) suggests the factors identified for technical innovation diffusion 
can be applied to ICT innovation diffusion. Technology innovation diffusion refers to 
either the process of getting new tools into a given social environment, or the new tools 
themselves (Tornatzky & Fleischer 1990). For example, the Internet technologies may 
be considered as technology innovation in and of itself (Nambisan & Wang 1999), as 
well as being created and adapted to perform Web-based shopping business (Korper & 
Ellis 2000; Feeny 2001; Porter 2001; Looney & Chatterjee 2002).  
 
Internet technologies differ from ICT mainly due to their global interactivity and 
universal connectivity beyond organizations and individual customers via the internet in 
real-time without geographical limitation, creating new business models, processes, and 
strategies (Nath, Akmanligil, Hjelm, Sakaguchi & Schultz 1998; Barua, Whinston & 
Yin 2000; Timmers 2000; Feeny 2001; Porter 2001). Therefore, internet technology can 
be regarded as an example of technology innovation (Nambisan & Wang 1999). Having 
said, technology innovation diffusion can help explain the adoption and diffusion of the 
different types of ICTs (refer to Table 2-6 below). 
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Table 2-6 Different types of ICTs 
Type of ICT Authors 
Software Zmud 1982 
Decision Support Systems 
(DSS) 
Liang 1986 
Spreadsheets Brancheau & Wetherbe 1990 
Materials Requirement 
Planning (MRP) 
Cooper & Zmud 1990 
Strategic Information 
Systems (SIS) 
Krcmar & Lucas 1991 
Database Management 
System (DBMS) 
Grover & Teng 1992 
Electronic Data Interchange 
(EDI) 
Bouchard 1993; Premkumar, Ramamurthy & Nilakanta 
1994; Damsgaard & Lyytinen 2001 
Telecommunications Grover & Goslar 1993 
E-Mail Romm, Pliskin & Rifkin 1996; Kettinger & Grover 
1997 
Expert Systems Shao 1999 
Electronic Cash Westland, Christopher, Shu, Kwok & Ho 1998 
Internet Press, Burkhart, Foster, Goodman, Wolcott & Woodard 
1998; Charlton, Gittings, Little & Neilson 1997; 
Standing & Vasudavan 2000 
 
ICTs may enhance the opportunities of rural communities by improving their access to 
market information and lower transaction costs; increasing efficiency, competitiveness 
and market access for firms in developing countries; enhancing the ability of developing 
countries to participate in the global economy and to exploit their comparative 
advantage in factor costs; health; and education (Rao 2004). With improved trust and 
use as a transaction medium, increasingly the internet is uniquely poised to promote and 
deliver services, both to individual and business customers (Zinkhan 2002). Buhalis & 
Main (1998) note that the internet is gaining commercial viability and is particularly 
suited to small business, where it enables them to keep doors open 24 hours a day, at 
minimal cost to customers all over the world. With access to increasing markets 
throughout the world, businesses, including those in rural areas, have a unique 
opportunity to expand either business-to-business (B2B), or business-to-consumer 
(B2C), operations from the traditional and local to the global (Reynolds 2000; Amit & 
Zott 2001; Lawson, Alcock, Cooper & Burgess 2003). Whether a firm trades online 
with customers or not, however, the internet can give firms the advantage of increased 
profile in that it can allow them to present information to potential customers (Tse & 
Soufani 2003), and provide another channel for the purposes of brand building (Jacobs 
& Dowsland 2000), advertising, and marketing (Turban, Lee, King & Chung 2000). 
 
While the potential of access to increased markets is well documented, Hawkins & 
Prencipe (2000) and Tse & Soufani (2003) claim that benefits may be highly industry 
and firm, specific. The ability of firms to develop relationships with customers via 
customer information gathering and personalized marketing further affords advantage to 
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business, and particularly small businesses (Anderson & Lee 2003). Baourakis, 
Kourgiantakis & Migdalas (2002) point out that by using the proper internet 
technology, companies can gather information from consumers which help to improve 
the quality of products, to develop new products and adopt an attitude of flexible 
response to the wants and needs of their potential customers. The potential benefits of 
business use of the internet are not confined to improved relationships within the 
marketplace; they also include affording greater internal efficiency (McBride 1997; 
Hawkins & Prencipe 2000). In terms of B2B dealings, the internal functions of business 
operations such as order placement, inventory control, technical specification 
procurement, and product distribution, from paper-based to electronic transactions can 
dramatically reduce business costs and increase productivity (Leatherman 2000).  
 
The Internet can also allow access to increased and improved supply chains (Kaplan & 
Sawheny 2000). While Hawkins & Prencipe (2000) report that most firms are only 
beginning to climb the e-commerce learning curve in an internet environment, 
especially as regards relationships in the supply chain, Baourakis, Kourgiantakis & 
Migdalas (2002) identify this potential of the internet for business as a highly attractive 
prospect. Firms have the ability to find a greater number of suppliers, to communicate 
and interact internationally with a larger number of companies involved in the supply 
chain (Baourakis, Kourgiantakis & Migdalas 2002), which can be advantageous in 
terms of cost reduction and improved efficiency. Rural economies could benefit from 
the cumulative effects of diversification, increased efficiency and access to markets 
(Galloway & Mochries 2005). 
 
For businesses in rural areas, studies have found that ICT use is even less prevalent 
(Keeble, Tyler, Broom & Lewis 1992; Buhalis & Main 1998; Smallbone, North, 
Baldock & Ekanem 2002). These findings are paradoxical given the potential of ICT 
and the internet for overcoming the disadvantages of rural and peripheral locations with 
respect to markets and suppliers (Smallbone, North, Baldock & Ekanem 2002). One of 
the major barriers to internet use amongst rural businesses is a comparatively poor 
technological infrastructure. For example, Huggins & Izushi (2002) note that the very 
disadvantages of remoteness and weak public transport infrastructure result in 
individuals and firms in rural areas – those who are in need of a steady flow and ready 
access to information – being deprived of access to the wider business networks. In 
response to claims that low ICT use in rural areas is to do with incomplete, obsolete, or 
insufficient provision of infrastructure, Friedlander (2002) states that expansion of 
services requires demand as well as supply, and infrastructure providers are unlikely to 
venture far into markets where profitability is low. Rao (2004) further supports that 
internet is often available only in urban centers, where most internet service providers 
(ISPs) have their market. Geography counts – urban locales are more likely to be 
profitable than rural locales (Galloway & Mochries 2005). 
 
Smallbone, North, Baldock & Ekanem (2002) identify a second major barrier to the use 
of ICT as inadequate telecommunications infrastructure in rural areas. The problem is, 
however, not one of access to the internet, as dial-up internet connectivity has been 
available in most areas since the mid-1990s in part because it piggybacked on the 
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successful and expansive telephone system, which had been built incrementally over 
decades (Friedlander 2002). The problem is really about maintaining access suitable for 
business purposes as technology evolves. As Smyth, Gray & Major (2001) point out 
rural lines that used to be suitable for internet access are becoming overloaded, and data 
transfer is much slower than it was previously. Telephone wire dial-up is no longer 
suitable for the volume and sophistication of many modern Internet technologies 
(Galloway & Mochries 2005). Hankins (1994) notes that no efforts have been made 
regulatory bodies to ensure affordable Internet access across any geographic region. 
Without access to high speed, low cost digital communication networks, remote rural 
areas will be unable to realize the benefits of ICT (Anderson 2001). Not surprisingly, 
rural areas are lagging behind more populous urban areas in the development of 
telecommunications infrastructure capable of the high-speed transmission of large 
quantities of data (Leatherman 2000). Warren (2000) reports many reasons for rural 
communities preferring to use lower technology alternatives i.e. the time taken to 
download information, or the cost of subscription to a service, and the lack of web 
content that is targeted at their needs. Equally, Warren (2000) notes agriculture is well 
served by conventional information services, and the communication needs of most 
farm businesses are adequate through phone, mail and fax. 
 
Another observation from the literature is that effective business use of ICT comes 
about as a result of considered implementation as part of the strategic direction of a firm 
(Rodgers, Yen & Chou 2002; Ramsay, Ibbotson, Bell & Gray 2003). Hawkins & 
Prencipe (2000) identify that barriers to adoption in small- and medium-enterprises 
(SMEs) include organizational inertia, which may be more significant in rural areas. 
Mitchell & Clark (1999) note that rural firms are relatively less likely to be globally 
oriented. Fillis, Johansson & Wagner (2003) extend this idea to explain one of the main 
reasons for low adoption of ICT in SMEs as being resultant of a lack of entrepreneurial 
orientation. There is evidence to show that businesses in rural areas tend to be smaller 
scale and less growth-oriented than those in urban areas (Galloway & Levie 2001). 
Rural areas, therefore, tend to include businesses which could be described as lifestyle 
rather than entrepreneurial (Deakins & Freel 2003), but as Vaessen & Keeble (1995) 
note, with the decline of traditional rural industries, rural economies now have a greater 
need for globally oriented, entrepreneurial firms. 
 
The lack of information about the potential benefits of ICT is well documented in the 
literature. For example, in terms of internet use, Ramsay, Ibbotson, Bell & Gray (2003) 
claim that SMEs may not understand the ways in which such an information 
infrastructure could enable them to operate their businesses more efficiently or cost-
effectively. Similarly, low levels of appropriate ICT skills have been identified as a 
significant barrier to ICT adoption amongst SMEs (Lawson, Alcock, Cooper & Burgess 
2003) and particularly in rural areas (Thomas, Sparkes, Brooksbank & Williams 2002). 
Huggins & Izushi (2002) maintain that many rural communities have a lower propensity 
for ICT awareness, resulting in a failure to take-up formal training associated with 
opportunities to develop new ICT-related business skills and expertise. Leatherman 
(2000) purports such low levels of ICT awareness and skills in rural areas are 
connected, in part, to the demographic make-up of many rural areas, where populations 
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tend to have lower levels of income, high illiteracy rate, and higher proportions of the 
elderly and disabled. 
 
2.5.3 Cattle traceability in Australia 
One such ICT tool is traceability systems and its uses can be found in various industries 
such as transportation (Florence & Queree 1993; Karkkainen, Ala-Risku & Framling 
2004; Trappey, Trappey, Hou & Chen 2004; Wyld, Jones & Totten 2005), 
manufacturing (Cheng & Simmons 1994; Wall 1995; Babbar 1995; Simpson 2005; 
Rooks 2005; Connolly 2005; Mortimer 2005; Ong & Foo 2004), food service (Folinas, 
Manikas & Manos 2006; Wilson & Clarke 1998; Jack, Pardoe & Ritchie 1998; Jones, 
Clarke-Hill, Comfort, Hillier & Shears 2005; Henchion & McIntyre 2005; Hobbs & 
Young 2000), just to name a few. A review of the literature revealed numerous 
researchers citing the use and importance of traceability systems particularly in the meat 
industry (e.g. Mousavi, Sarhadi, Lenk & Fawcett 2002; Calder & Marr 1998; Leat, Marr 
& Ritchie 1998; Viaene & Verbeke 1998; Hobbs 1996; Simpson, Muggoch & Leat 
1998; van Dorp 2002; 2003; Zylbersztajn & Filho 2003; McEachern & Seaman 2005). 
Animal identification systems are currently being adopted worldwide for various 
reasons. The economic incentives pushing these new systems originate from the forces 
changing the international meat marketplace and include improving animal health 
management and rapid response systems, meeting domestic and international consumer 
demands for meat safety, maintaining, and building international trade, verifying 
product credence attributes, properly assigning liability, and in improving management 
throughout the meat supply chain (Tonsor & Schroeder 2004). Consumers are 
increasingly demanding meat products that they not only believe to be safe but that are 
produced within a system capable of correctly identifying the source of potential food 
safety concerns (Ritson & Mai 1998; Smed & Jensen 2005; Lindsay 2000; Yeung & 
Morris 2001). 
 
Australia is one of the pioneers of cattle trace-back systems (Tonsor & Schroeder 2004), 
has a long history of development, and is rated as having one of the world’s most 
progressive national traceability programs. The tail tag system (DPI&F 2005) has been 
used for over thirty years to identify the most recent property of origin for cattle. This 
system, in its original form, was limited in its traceability capabilities as the tail tag only 
indicates the Property Identification Code (PIC) of the property of origin. Furthermore, 
the tail tag is unique only to a pen or lot of cattle and not to individual animals (Meat 
and Livestock Australia6 2007c). In 1996, twenty-five farms in Australia were placed on 
quarantine following a detection of excessive residue levels of Endosulfan in their beef 
cattle (Pesticide News 1999). This prompted supplementing the tail tag system with an 
additional paper-based system referred to as the National Vendor Declaration (NVD) 
program, now called the National Vendor Declaration and Waybill (Australian Beef 
Association 2006; DPI&F 2006b), which is completed by the seller of a group of cattle 
prior to each transaction. The form is not mandated by Australian legislation but is 
demanded commercially and is therefore widely used. The NVD is required for all 
animals destined for export markets and because it is a legally binding document it is 
                                                 
6To be referredto as its acronymMLA fromhereon.
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taken seriously by livestock producers as it can be used for liability recourse in the 
event of a legal claim by future owners of the cattle or beef for which the NVD was 
completed (MLA 2007a). The NVD program is conducted using paper copies and to 
date has not been integrated into an electronic system to facilitate quicker transmission 
of information. The most recent update to Australia’s animal identification efforts has 
occurred with the implementation of the National Livestock Identification System 
(NLIS) (DPI&F 2007; Allflex 2007; Animal Health Australia 2006; Primary Industries 
and Resources SA7 2007). 
 
The Queensland government endorsed the introduction of mandatory NLIS in 
Queensland on 1 July 2005, in accordance with the decision by the National Primary 
Industries Ministerial Council (PIMC) for a national risk-based approach to the 
development and implementation of an enhanced national livestock identification and 
tracing system (DPI&F 2005). It is a permanent whole-of-life individual animal 
identification system allowing an individual animal to be traced from its property of 
birth to its slaughter destination (MLA 2007b). It is designed to improve traceability, 
enhance food safety, ensure beef product integrity, to allow and sustain international 
market access, and to provide progressive livestock producers with enhanced 
managerial opportunities. The new system is an enhancement of the tail tag and NVD 
systems and moves the nation’s traceability systems from a primarily herd-based 
identification to an electronic, individual animal identification (MLA 2007b).  
 
The system requires all calves to have NLIS compliant, Radio Frequency Identification 
(RFID) devices (e.g. Hou & Huang 2006; Spekman & Sweeney 2006; Lai, Hutchinson 
& Zhang 2005) prior to their leaving the property of birth. These devices can be either 
ear tags or rumen bolus and ear tag combinations. Each contains a microchip encoded 
with a unique PIC of the property where the animal was born. They are read 
electronically as the cattle moves throughout the production system; in particular, 
readings are mandated at each transaction of cattle. Over time, these readings create a 
history of each animal’s movement, resulting in a comprehensive, electronically based 
database used to facilitate individual animal traceability. A single centralized database, 
maintained by Meat and Livestock Australia (MLA), an industry-funded private service 
organization funded by levies obtained from livestock producers from each animal 
transaction, contains all individual animal trace back records for the entire country. 
 
To comply with NLIS, producers are required to identify each animal with an approved 
device. The system also offers numerous management opportunities to livestock 
producers who choose to take advantage of them including detailed records of medical 
treatments; animal growth performance data; pasture performance data; movement of 
animals; purchase and sale dates; and carcass feedback data (MLA 2007b). These 
benefits are best realized by those who invest considerably in technological equipment 
such as computer software, RFID reading equipment, weight scales, and internet 
connection; and by utilizing the web-access provided by MLA to an array of 
information pertaining to the cattle herd. When the benefits are fully realized, a 
                                                 
7To be referredto as its acronymPIRSA fromhereon.
 34
producer stands to gain a wealth of intensive management information that can be used 
to improve efficiency and increase profitability. There are types of tags endorsed for the 
permanent identification of cattle known as Breeder Tags and Post-breeder Tags 
(PIRSA 2003). Breeder Tags are white in color and breeders use them to permanently 
identify cattle before leaving their property of birth. Post-breeder Tags are orange in 
color and used to permanently identify introduced cattle not already identified. Both 
types of tags contain a microchip (transponder) encoded with a unique unalterable 
number that can be accurately read electronically in a fraction of a second with a 
suitable reader. A unique number, known as the NLIS number, is printed on each tag 
and can be read visually (MLA 2007b). 
 
Countries and producers with the ability to provide such assurances will have a 
considerable competitive advantage in the global meat marketplace than those who do 
not. In fact, those countries or producers that cannot provide assurances being 
demanded by consumers will be entirely precluded from even selling product in certain 
countries as trade policy is rapidly evolving that mandates a variety of product 
assurances. Widely known market access problems arising from food safety issues 
include the European Union’s ban on beef produced using growth hormones 
(Department of Agriculture, Fisheries & Forestry8 2005), and the Japanese ban on 
imports of beef from Canada and the United States following the latest discovery of a 
single BSE infected cow in each of these countries (Rehberg 2005). As Australia 
exports a majority of its total beef production overseas, losing one of the key markets 
would prove to be far greater for the country than its competing nations. Table 2-7 on 
the following page serves the purpose of a comparison of cattle identification and 
traceability trends in Australia and its global competitors. 
 
To summarize this section, among the various technology diffusions discussed so far, 
this research focused specifically on the diffusion of ICT9. Rogers (1995) asserts that 
technology diffusion may vary with differing cultures of urban and rural environments. 
Beef cattle supply chain entities such as beef cattle farmers and processors are mostly 
located in rural areas, while a large number of retailers and consumers are mainly 
located in urban areas as depicted in Figure 2-9. 
 
                                                 
8To be referredto as its acronymDAFF fromhereon.
9 For the purpose of this research, technologydiffusion is confinedwithin ICT diffusion.
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Table 2-7 Comparison of international trends in cattle traceability 
Country Known As Traceability System Uses 
European Union European Union Cattle Accreditation 
Scheme (EUCAS) 
Mandatory: Place of 
origin to retail sales 
• Led the global introduction of traceability 
systems. 
• Establish world standards for beef products 
(Stanford, Stitt, Kellar & McAllister 2001). 
United Kingdom Cattle Tracing System (CTS) Mandatory: Place of 
origin to slaughter 
• Individual identification numbering system, ear-
tag devices, farm records, and passports (Golan, 
Krissoff & Kuchler 2002). 
Canada Canadian Cattle Identification 
Program (CCIP) 
Mandatory: Place of 
origin to slaughter 
• Identification of cattle by means of bar-coded tags 
(Himmelsbach 2005). 
• Identification tag to be applied by the time an 
animal leaves the herd of origin (Peck 2003; The 
Milk Producer 2004) 
Australia National Livestock Identification 
System (NLIS) 
Mandatory: Place of 
origin to slaughter 
• Verification of origin and other attributes of beef 
for both domestic and export use (Clemens & 
Babcock 2002). 
Brazil Brazilian System of Identification 
and Certification of Origin for 
Bovine and Buffalo (SISBOV) 
Mandatory (export): 
Place of origin to 
slaughter 
• From 2002, all beef exports to the EU must be 
enrolled in a traceability system (Peck 2001). 
• From 2007, all beef cattle must be individually 
identified (Peck 2003). 
Argentina Export Cattle Identification System 
(ECIS) 
Mandatory (export): 
Place of origin to 
slaughter 
• Identification of all cattle produced with a tag for 
export purposes (Centre for Science in the Public 
Interest 2005). 
United States National Animal Identification 
System (NAIS) 
Voluntary10: Potential 
for place of origin to 
slaughter 
• All systems are currently voluntary (Smith 2005). 
 
                                                 
10The animal identification systems in the United States are currentlyvoluntary. However, they have already set out plans to move to a mandatory traceability system called National Animal
Identification System(NAIS) from January2007.
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Figure 2-9 Rural and urban areas differentiation 
Technology diffusion in rural areas is much slower than that in urban areas (Newell, 
Swan & Galliers 2000). This research argues that a gap exists between the degrees of 
technology diffusion within the various red meat supply chain entities. This gap has a 
direct influence on the flow of information through the beef cattle supply chain, which 
ultimately affects information sharing. Figure 2-10 below illustrates technology 
diffusion, trust, as well as rural and urban cultures may bring about a change in 
organizational behavior. 
 
 
Figure 2-10 Innovation diffusion influences on behavior 
 
The section that follows discusses the measurement of service quality that was used in 
this research, the SERVQUAL model and Importance-Performance Measurement 
technique. 
 
2.6 Measuring service quality (SQ) 
Customers have developed a heightened perception of quality, become more 
demanding, and less tolerant of assumed shortfalls in service and product quality 
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(Douglas & Connor 2003; Frost & Kumar 2000). Customers have become more willing 
to complain and transfer their allegiances to perceived providers of quality service 
(Palmer 1998). Customer satisfaction and loyalty, secured through high quality products 
and services providing value for money, for the customer, are essential for long-term 
survival, let alone long-term success (Robledo 2001). Satisfaction and loyalty are two 
different concepts; satisfaction is attitudinal and loyalty is behavioral. While customers 
who are merely satisfied may often purchase from competitors due to sheer 
convenience, promotions, and/or other factors, loyal customers tend to spend more, are 
willing to pay higher prices, refer new clients, and are less costly to do business with 
(Evans & Lindsay 2002). Statistics show that the typical company gets 65 percent of its 
business from existing customers and it costs five times more to find a new customer 
than to keep an existing one happy (Norman 1998). A firm cannot create loyal 
customers without first creating satisfied customers; this occurs when products and 
services meet or exceed customer expectations (Evans & Lindsay 2002). 
 
As customer service requirements command the structure of the supply chain, including 
manufacturing, marketing, and logistics, understanding such requirements is a 
fundamental step for the design of a customer service strategy that meets customer 
expectations (O’Laughlin & Capacino 1994). These expectations have been pointed out 
as the main competitive benchmarks for evaluating customer service, as merely 
comparing the performance of different suppliers does not lead to the identification of 
areas of potential improvement (Stock & Lambert 1992). Lambert, Stock & Sterling 
(1990) and Hopkins, Strasser, Hopkins & Foster (1993) claim that it is common that 
customers perceive their suppliers’ logistics performance as inferior to what the 
suppliers themselves perceive. Thus, knowing what the expectations of their customers 
are allows companies to establish customer service strategies which target the attributes 
that are actually important, so as to offer neither more nor less than customers expect 
(Lambert 1994). Central to any effective management of customer service has to be the 
measurement of service quality performance and the response of customers to that 
performance (Christopher, Payne & Ballantyne 1993). 
 
Service quality (SQ) has become an important research topic because of its apparent 
relationship to costs (Crosby 1979), profitability (Buzzell & Gale 1987; Rust & Zahorik 
1993; Zahorik & Rust 1992), customer satisfaction (Bolton & Drew 1991; Boulding, 
Kalra, Staelin & Zeithaml 1993), customer retention (Reichheld & Sasser 1990), and 
positive word of mouth. Christopher, Payne & Ballantyne (1993) define SQ as the 
ability of the organization to meet or exceed customer expectations. On the other hand, 
Zeithaml, Berry & Parasuraman (1990) have chosen to define SQ as the extent of the 
discrepancy between customers’ expectations and their perceptions. 
 
Douglas & Connor (2003) state it is crucial to understand how customers perceive the 
quality of the product offering, including the service element, and how these 
perceptions impact upon the customers’ ultimate purchase decision. By understanding 
such perceptions of quality, the firm will then be better equipped to recognize gaps (if 
any) that exist between the customers’ expectations and their perception of customer 
expectations. According to Lacobucci, Grayson & Ostrum (1994), a customer’s 
 38
evaluation of SQ and the resulting level of satisfaction are thought to determine the 
likelihood of re-purchase and ultimately affect bottom-line measures of business 
success. The perception of SQ may be considered as an antecedent to satisfaction, 
establishing a relationship between these constructs (Parasuraman, Zeithaml & Berry 
1988). 
 
Satisfaction refers to the extent in which the results produced for the customer and the 
process this customer has gone through to obtain these results meets the customer’s 
expectations; it is thus inversely proportional to the gap between customer expectations 
and perceptions (Harvey 1998). Expectations can be defined as a level of service which 
the customer hopes to receive (Zeithaml & Bitner 2003). Customers form perceptions 
that they will use to judge the quality of a service experience (these perceptions change 
over time and vary from person to person and from culture to culture) (LaBay & Comm 
2003). If customers perceive the actual delivery of the service as better or equivalent to 
what was expected, they will be satisfied. Likewise, if the actual delivery of the service 
falls below expectations, they will be dissatisfied and will judge the quality according to 
their degree of satisfaction or dissatisfaction with the service (Lovelock & Wright 
1999). The importance of understanding the gap between different stakeholders’ 
perceptions is further supported in the services marketing literature on customer service 
(Krepapa, Berthon, Webb & Pitt 2003).  
 
The sections that follow discuss SERVQUAL, gap analysis model and importance-
performance analysis technique (a combination of these models is being adopted in this 
research). 
 
2.6.1 SERVQUAL/Gap analysis 
There are many measurement tools and techniques for assessing SQ and customer 
satisfaction levels (e.g. Schary 1979; Gronroos 1984; Haywood-Farmer 1988; 
Dabholkar 1996; Santos 2003). The most popular measure of SQ is SERVQUAL, an 
instrument developed by Parasuraman, Zeithaml & Berry in 1985. They have since 
further developed, promulgated and promoted the model through many publications 
(Parasuraman, Berry & Zeithaml 1990; 1991a; 1991b; Parasuraman, Zeithaml & Berry 
1985; 1986; 1988; 1993; 1994; Zeithaml, Berry & Parasuraman 1988; 1993; Zeithaml, 
Parasuraman & Berry 1990; 1992). In addition, the literature shows that SERVQUAL 
has been adapted to measure SQ in various differing industries (Brown, Churchill & 
Peter 1993). Table 2-8 provides a short list of just some of the industries where authors 
have utilized the SERVQUAL model in their studies. 
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Table 2-8 Published studies on SERVQUAL in various industries 
Industry Examples of authors citing the use of SERVQUAL 
Retail Mehta, Lalwani & Han 2000; Ma & Niehm 2006; Long & McMellon 2004; Gagliano & Hathcote 1994; 
Lee & Lin 2005; Carman 1990; Bouman & van der Wiele 1992; Teas 1993a; 1993b 
Banking Newman 2001; Zhu, Wymer & Chen 2002; Blanchard & Galloway 1994; Arasli, Mehtap-Smadi & 
Katircioglu 2005; Cui, Lewis & Park 2003; Jabnoun & Al-Tamimi 2003; Angur, Nataraajan & Jahera 
1999; Kwon & Lee 1994; Wong & Perry 1991 
Hospitality and Tourism Gabbie & O’Neill 1996; 1997; Juwaheer 2004; Pawitra & Tan 2003; Wakefield & Blodgett 1996; Atilgan, 
Akinci & Aksoy 2003; Kvist & Klefsjo 2006; Saleh & Ryan 1992; Johns 1993; Fick & Ritchie 1991 
Education Sahney, Banwet & Karunes 2004; Cook, Heath, Thompson & Webster 2003; Nagata, Satoh, Gerrard & 
Kytomaki 2004; Soutar & McNeil 1996; Pariseau & McDaniel 1997; Galloway 1998; Anderson 1995; 
Rigotti & Pitt 1992; Ford, Joseph & Joseph 1993; McElwee & Redman 1993; Narasimhan 1997 
Telecommunication van der Wal, Pampallis & Bond 2002; Badri, Abdulla & Al-Madani 2005; van Iwaarden, van der Wiele, 
Ball & Millen 2003; Philip & Hazlett 2001; Wang & Lo 2002; Sivabrovornvatana, Slengthai, Kraivit & 
Paul 2005 
Healthcare Kilbourne, Duffy, Duffy & Giarchi 2004; Curry & Sinclair 2002; Youssef, Nel & Bovaird 1995; 
Koornneef 2006; Mostafa 2005; Babakus & Mangold 1992; Mangold & Babakus 1991; Reidenbach & 
Sandifer-Smallwood 1990; Soliman 1992; Vandamme & Leunis 1993; Walbridge & Delene 1993; Bebko 
& Garg 1995; Bowers, Swan & Koehler 1994; Clow, Fischer & O’Bryan 1995; Headley & Miller 1993; 
Licata, Mowen & Chakraborty 1995; Lytle & Mokwa 1992; O’Connor, Shewchuk & Carney 1994; 
Woodside, Frey & Daly 1989 
Governmental Donnelly, Kerr, Rimmer & Shiu 2006; Donnelly, Wisniewski, Dalrymple & Curry 1995; Brysland & 
Curry 2001; Scott & Shieff 1993; Fusilier & Simpson 1995 
Business-to-Business Gounaris 2005; Mehta & Durvasula 1998; Green 1998; Durvasula, Lysonski & Mehta 1999; Peterson, 
Gregory & Munch 2005; Chumpitaz & Paparoidamis 2004; Yanamandram & White 2006; Kong & Mayo 
1993 
Transportation Cavana, Corbett & Lo 2007; Sultan & Simpson 2000; Frost & Kumar 2001; Tripp & Drea 2002; Wisner 
1999; Rhoades & Waguespack 2005; Babakus, Pedrick & Richardson 1993 
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Parasuraman, Zeithaml & Berry’s (1986) SERVQUAL model measures customers’ 
perception of quality by comparing their expectation with their perception of the 
services received, across various SQ dimensions. In their original formulation, 
Parasuraman, Zeithaml & Berry (1985) identified ten components of SQ: reliability; 
responsiveness; competence; access; courtesy; communication; credibility; security; 
understanding/knowing the customer; and tangibles. Later refinement of their work 
reduced the original service dimensions used by consumers to judge the quality of a 
service, from ten to five: 
 
• Reliability: The ability to perform the promised service dependably and 
accurately. 
• Tangibles: The appearance of physical facilities, equipment, personnel, and 
communications materials. 
• Responsiveness: The willingness to help the consumers and to provide prompt 
service. 
• Assurance: The knowledge and courtesy of employees and their ability to convey 
trust and confidence. 
• Empathy: The provision of caring, individualized attention to consumers. 
 
The SERVQUAL model suggests that customer perceptions of quality emerge from the 
gap between performance and expectations. As performance exceeds expectations, 
quality increases, and as performance decreases relative to expectations, quality 
decreases (Parasuraman, Zeithaml & Berry 1985). Thus, performance-to-expectations 
“gaps” on attributes that consumers use to evaluate the quality of a service form the 
theoretical foundation of SERVQUAL (Asubonteng, McCleary & Swan 1996). The gap 
analysis (as illustrated in Figure 2-11), derived from SERVQUAL model, is used to 
identify the gap or discrepancy between different variables, functions and/or planned 
goals (Gunasekaran, Tirtiroglu & Wolstencroft 2002). Gap analysis may help formulate 
both short-term changes with the objective of improving organizational 
competitiveness, and also reveal what an organization could do to perform at an 
ongoing superior level (Bigwood 1997). Gap analysis as a tool is well documented and 
its strengths have been extensively explored in many studies (Seth, Deshmukh & Vrat 
2006). 
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Figure 2-11 Service quality (gap) model 
Source: Parasuraman, Zeithaml & Berry (1985) 
 
Gap analysis has been employed by various researchers (Comm & Mathaisel 2000) as a 
means of assessing differences in consumer expectation and perception ratings when 
using dimensions other than those found on the initial SERVQUAL scale (LaBay & 
Comm 2003). Rho, Park & Yu (2001) used gap analysis to indicate the inconsistency 
between manufacturing strategy and implementation practices in discriminating the 
superior from the inferior performance groups. Kontzalis (1992) used gap analysis to 
identify different attributes physicians consider important in selecting products for 
treatment of certain condition. Kim & Lee (1993) discuss the gap between 
manufacturing strategy and production systems, while Evans & Berman (2001) present 
strategies and techniques for reducing the gap between conceptualizing and 
operationalizing the B2B value chain. Wu & Ellis (2000) address the link between 
strategic manufacturing initiatives and the requirements of the manufacturing 
information system, and propose a structured approach to help a company identify the 
key requirements that are needed to effectively support the company’s future strategic 
aims in manufacturing. Several other researchers (Leminen 2001; Guo 2002; LaBay & 
Comm 2003; Hatch & Schultz 2003; Hwang, Eves & Desombre 2003) have used this 
tool for different purposes, i.e. from understanding the dynamics of gaps in buyer-seller 
relationships, to assessing the expectation and perception gap in quality of services for 
patient meal services. 
 
One of the purposes of gap analysis is to ascertain the level of SQ based on the five key 
dimensions and to identify where gaps in service exist and to what extent (Zeithaml, 
Parasuraman & Berry 1990): 
 
Ø Gap 1 (Positioning gap): Pertains to managers’ perception of customers’ 
expectations and the relative importance customers attach to the quality 
dimensions. 
PersonalneedsWord-of-mouth communication 
Expected service
Perceived service
Management perceptions of
customer expectations
External communications to
customers
Service qualityspecifications
Service delivery
Past experience
CUSTOMER 
PROVIDER 
Gap 1 
Gap 5 
Gap 4 Gap 3 
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Ø Gap 2 (Specification gap): Concerned with the difference between what 
management believes the consumer wants and what the consumers expect the 
business to provide. 
Ø Gap 3 (Delivery gap): Concerned with the difference between the service 
provided by the employee of the business and the specifications set by 
management. 
Ø Gap 4 (Communication gap): Exists when the promises communicated by the 
business to the consumer do not match the consumers’ expectations of those 
external promises. 
Ø Gap 5 (Perception gap): The difference between the consumers’ internal 
perception and expectation of the services. 
 
Gaps 1 to 4 are within the control of an organization and need to be analyzed to 
determine the cause(s) and change(s) to be implemented which can reduce or even 
eliminate Gap 5. Generally, a low mean score reflects a large gap in SQ. Similarly, a 
higher means score will reflect a smaller SQ gap. With SERVQUAL/gap analysis 
model, customers are asked to complete a questionnaire on the basis of a seven-point 
Likert evaluation scale, ranging from 1 (strongly disagree) to 7 (strongly agree). The 
measures of SQ are then derived by subtracting the expectation scores from perception 
scores, which can also be weighted to take account of the relative importance of each 
quality dimension (O’Neill, Wright & Fitz 2001). These importance score allow for 
managers to gain an invaluable insight and enable them to focus their attention where it 
is most needed or have the most impact. The scores across all the questionnaires are 
summed and averaged to find a score for each question. The results of the questions, 
within each dimension, are then averaged to obtain a score for each dimension which 
can then be used to highlight how well an organization is performing in light of 
customer expectations (O’Neill, Wright & Fitz 2001). The advantages of adopting such 
SERVQUAL/gap analysis model are clear and can be summarized as follows: 
 
• It provides for a clear indication of the company’s performance in the 
customers’ eyes, both individually and en masse. 
• It helps prioritize the customers’ needs, wants, and expectations by identifying 
what is most important from their perspectives. 
• It allows the organization to set an expected standard of performance that can 
then be communicated to all staff and patrons. 
• It helps identify the existence of any gaps between customers and providers, 
thereby helping to focus improvement efforts by directing organizational 
energies at closing these gaps. 
 
Table 2-9 illustrates these major criticisms and its descriptions. It also highlights the 
various authors supporting such criticisms across different industries. As a result of 
these criticisms, an alternative method of assessing service quality based on the 
importance/performance paradigm is highlighted.  
 
The section that follows next discusses the applicability of Importance-Performance 
Measurement technique in this research. 
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Table 2-9 Criticisms of SERVQUAL/gap analysis model 
Criticism Description Authors 
Paradigmatic 
objections 
• It is based on an expectations disconfirmation model rather 
than an attitudinal model of SQ. 
• It fails to draw on extant knowledge in economics, statistics, 
and psychology. 
Cronin & Taylor 1994; Iacobucci, Grayson 
& Omstrom 1994; Oliver 1993 
Gaps model • There is little evidence to show that customers assess SQ in 
terms of performance minus expectation gaps. 
• It fails to capture the dynamics of changing expectations. 
Churchill & Surprenant 1982; Oliver 1980; 
Kahneman & Miller 1986; Babakus & 
Inhofe 1991; Teas 1994; Wotruba & Tyagi 
1991; Hardie, Johnson & Fader 1992 
Process 
orientation 
• It focuses on the process of service delivery and not the 
outcomes of the service encounter. 
Gronroos 1982; Cronin & Taylor 1992; 
Mangold & Babakus 1991; Richard & 
Allaway 1993 
Dimensionality • The number of dimensions and their stability from context to 
context are questionable. 
• There is a lack of discrimination between dimensions. 
Gronroos 1984; Lehtinen & Lehtinen 1982; 
Hedvall & Paltschik 1989; Leblanc & 
Nguyen 1988; Gagliano & Hathcote 1994; 
Babakus, Pedrick & Inhofe 1993; Spreng & 
Singh 1993; Ford, Joseph & Joseph 1993; 
Brown, Churchill & Peter 1993 
Expectations • It fails to measure absolute SQ expectations. Teas 1993a; 1993b; Gronroos 1993; 
Andersson 1992 
Item composition • Four or five items are inadequate to capture the variance 
within, or the context-specific meaning of, each SQ 
dimension. 
Carman 1990; Saleh & Ryan 1992; Fort 
1993; Babakus & Mangold 1992 
Polarity • The reversed polarity of items in the scale causes respondent 
error. 
Wason & Johnson-Laird 1972; Bolton & 
Drew 1991; Hope & Muhlemann 1997 
Two 
administrations 
• It is tiresome and causes confusion. Bouman & van der Wiele 1992; Lewis 1993; 
Clow & Vorhies 1993 
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2.6.2 Importance-Performance Measurement 
Arguably few competitive analysis techniques have captured the fancy of practitioners, 
and have been examined, described, and celebrated more than the Importance-
Performance Analysis (IPA) (Sethna 1982; Cheron, McTavish & Perrien 1989; Keyt & 
Yavas 1988; Crompton & Duray 1985; Yavas & Riecken 1998). IPA is a well-
documented business marketing research technique developed by Martilla & James 
(1977). It identifies aspects of the total service experience that matters the most to 
consumers, as well as those that matters the least (Loudon & Della-Britta 1988; O’Neill, 
Wright & Fitz 2001; Sampson & Showalter 1999; Joseph, Sekhon, Stone & Tinson 
2005). This helps the organization in assessing its own performance in relation to each 
attribute and identifies its strengths and weaknesses (Keyt, Yavas & Riecken 1994; 
Yavas & Shemwell 2001) in terms of two dimensions: the relative importance of 
attributes and consumers’ evaluation of the offering in terms of those attributes 
(Kitcharoen 2004). Martilla & James (1977) suggest that each service attribute can be 
judged by its “customer importance” and “company performance”. 
 
The simple, yet informative, IPA technique can be graphically illustrated on a two-
dimensional grid as illustrated in Figure 2-12. The four quadrants in the grid provide in-
depth information on each of the attributes tested.  
 
 
Figure 2-12 Importance-performance analysis (IPA) matrix 
Source: Martilla & James (1977) 
 
Each of the quadrants can be described as follows: 
 
(1) Concentrate here (high in importance, low in performance) 
Ø Customers believe a specific attribute is very importance but performance 
is lacking. 
Ø Identifies where customer dissatisfaction lies and suggests that the 
organization must address these problem areas swiftly in order to prevent 
potentially damaging consequences. 
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(2) Keep up the good work (high in importance, high in performance) 
Ø Customers believe a specific attribute is very importance and they are 
satisfied with the performance. 
Ø An ideal outcome as it presents the organization’s excellence in areas that 
matter the most to customers. 
 
(3) Low priority (low in importance, low in performance) 
Ø Where customers are not satisfied with the performance of a specific 
attribute but the attribute is considered to be relatively unimportant. 
Ø Not in need of immediate concern or mediation. 
 
(4) Possible overkill (low in importance, high in performance) 
Ø Where customers are satisfied with performance but the attribute under 
consideration is relatively unimportant. 
Ø Indication that organization is placing too much focus on aspects that have 
little impact on customer satisfaction. 
Ø Allows for redirection of resources to areas where it is needed most. 
 
Based on the findings of the IPA matrix, the organization can then devise effective 
strategies that will help sustain or improve its performance within different areas. It has 
been observed in several studies within the field of customer satisfaction that when 
companies deliberately change the performance of an attribute, the importance of this 
attribute in relation to overall customer satisfaction is changed (Kano, Seraku, 
Takahashi & Tsuji 1984; Mittal & Baldasare 1996; Oliver 1997; Mittal, Kumar & 
Tsiros 1999; Mittal & Kamakura 2001; Mittal, Katrichis & Kumar 2001; Kamakura, 
Mittal, de Rosa & Mazzon 2002), which suggests that there is a need to acknowledge 
that the relationship between an attribute and overall satisfaction can be both linear as 
well as nonlinear (Mittal, Ross & Baldasare 1998; Anderson & Mittal 2000; Matzler, 
Sauerwein & Heischmidt 2003; Matzler, Bailom, Hinterhuber, Renzl & Pichler 2003; 
Eskildsen & Kristensen 2006). 
 
Other authors have modified the IPA matrix. For example, Easingwood & Arnott 
(1991) used a similar idea to present their survey-based study of generic priorities in 
services marketing. Chon, Weaver & Kim (1988) applied the IPA for the Visitors 
Bureau of Norfolk, Virginia, and Nitse & Bush (1993) used the same technique to 
compare preconceptions of dental practices. Other work has suggested modifications to 
the IPA matrix both for manufacturing (Slack 1990) and service (Vandermerwe & 
Gilbert 1991). 
 
Slack (1991) presented an IPA model that considered a relationship between importance 
and performance and theorized that target levels of performance for particular product 
attributes should be proportional to the importance of those attributes. In other words, 
importance is seen as viewed as a reflection of the relative value of the various quality 
attributes to consumers. According to Barsky (1995), lower importance ratings are 
likely to play a lesser role in affecting overall perceptions, while higher importance 
ratings are likely to play a more critical role in determining customer satisfaction. The 
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objective is to identify which attributes, or combinations of the attributes are more 
influential in repeat purchase behavior and which have less impact. The information is 
valuable for the development of marketing strategies in organizations (Ford, Joseph & 
Joseph 1991). This view is confirmed by Lovelock, Patterson & Walker (1998), who 
stated that IPA is an especially useful management tool to “direct scarce resources to 
areas where performance improvement is likely to have the most effect on overall 
customer satisfaction”. It also has the benefit of pinpointing which service attributes 
should be maintained at present levels and “those on which significant improvement 
will have little impact”. 
 
The traditional IPA, however, has two inherent weaknesses. First, while the technique 
considers an object’s own performance in terms of a particular attribute, it ignores its 
performance relative to competitors (Burns 1986). The ultimate degree of a differential 
advantage a product enjoys is determined by its performance relative to competitors. In 
other words, the absolute own performance measure of the traditional IPA needs to be 
augmented with a relative performance measure. Therefore, Burns (1986) added 
“performance” of “competitors” as a third dimension. Dolinsky & Caputo (1991) apply 
what appears to be Burns extension in a study of health care. 
 
The measurements of IPA and the SERVQUAL model are quite similar. The IPA 
technique identifies strengths and weaknesses by comparing of two criteria that 
consumers use in making a choice. One criterion is the relative importance of attributes. 
The other is consumers’ evaluation of the offering in terms of those attributes while the 
SERVQUAL technique identifies the customer satisfaction of service attributes by 
comparing of two criteria that are customer’s expectation and customer’s perception in 
the five dimensions. There numerous studies on SERVQUAL and IPA model but few 
study the integration of the models. 
 
2.7 Conclusion 
While earlier sections of this chapter discuss the theories being adopted for the purpose 
of this research (i.e. stakeholder theory, trust theory and diffusion of innovations (DOI) 
theory), this section seeks to relate all three theories and to develop the research 
theoretical framework, as well as to explain its boundaries within the research 
framework. Figure 2-13, which can be found on the following page, was developed and 
combined all three theories to form the theoretical framework of this study. 
 
This research concentrated on stakeholder perceptions on collaboration issues, which 
are directly influenced by trust and technology diffusion. However, as trust theory and 
DOI theory cover a wide range of aspects and issues, this research dealt only with the 
interception of the three theories as depicted in Figure 2-14. That is, from the viewpoint 
of trust theory, this research took into consideration the stakeholders’ perceptions of 
technology diffusion. In a similar fashion, from the viewpoint of DOI theory, the 
research considered the stakeholders’ perceptions of trust. 
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Figure 2-13 Theoretical framework of research 
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Figure 2-14 Theoretical boundaries of research 
 
This research had also chosen to use Zeithaml, Berry & Parasuraman’s definition of SQ 
and adapted the gap analysis model. The gap analysis model (see Figure 2-15) used is 
both a simplified and modified version based on the original gap model developed by 
Parasuraman, Zeithaml & Berry (1985).  
 
 
 
Figure 2-15 Modified gap model 
 
The main objective of the modified model is directed at identifying the possible 
existence of gaps between the stakeholders’ (specifically the beef processors and 
retailers) expected of factor importance and perceived performance of that factor within 
the Australian beef supply chain, in terms of trust and technology diffusion: 
 
(a) Gap 1: Difference between the retailer’s perception of factor performance and the 
processor’s expected factor importance, in terms of trust and technology diffusion. 
(b) Gap 2: Difference between the perceived factor performance and expected factor 
importance from the processor’s point of view, in terms of trust and technology 
diffusion. 
(c) Gap 3: Difference between the retailer’s expected factor importance and the 
processor’s perception of factor performance, in terms of trust and technology 
diffusion. 
(d) Gap 4: Difference between the perception of factor performance and expected 
factor importance from the retailer’s point of view, in terms of trust and 
technology diffusion. 
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(e) Gap 5: Difference between the expected factor importance from both the retailer 
and processor’s point of view, in terms of trust and technology diffusion. 
(f) Gap 6: Difference between the perceived factor performance from the retailer and 
processor’s point of view, in terms of trust and technology diffusion 
 
Having examined the literature review for all three theories and determined the 
hypotheses to be tested, the next chapter discusses the research methodology undertaken 
for this dissertation. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
AND DATA COLLECTION 
 
This chapter begins with an overview of both quantitative and qualitative 
research methods, followed by the rationalization for the use of case 
studies and survey questionnaires. Next, the chapter briefly introduces 
the backgrounds of the cases involved and preparation of the 
questionnaire. It further continues with a review of the process of data 
collection, analysis, and case reporting, before concluding the chapter. 
 
3.1 Research methods 
Research is conducted in the spirit of inquiry and involves the consideration of many 
factors when selecting an appropriate research methodology. The research topic and its 
research question(s) are, however, the main drivers for the use of any specific 
methodology. Two distinct research methods widely used in social research include 
qualitative and quantitative approaches. A study based upon a qualitative process of 
inquiry has the goal of understanding a social or human problem, based on building a 
complex, holistic picture, formed with words, reporting detailed views of informants, 
and conducted in a natural setting (Weick 1984; Irani, Ezingeard, Grieve & Race 1999). 
To put simply, it refers to the examination, analysis, and interpretation of observations 
for the purpose of discovering underlying meanings and patterns of relationships. 
Qualitative research produces findings without the use of statistical procedures 
(Neuman 1997). It investigates the “why” and “how”, as compared to “what”, “where” 
and “when” of quantitative research. This research methodology is appropriate when the 
phenomena under study are complex, social in nature, and do not easily lend themselves 
to quantification (Liebscher 1998). An example of qualitative approach is case studies. 
In a case study, a single entity or phenomenon bounded by time and activity is explored 
and detailed information is gathered through a variety of data collection procedures over 
a sustained period of time. The case study is a descriptive record of an individual’s 
experiences and/or behaviors kept by an outside observer. 
 
By contrast, quantitative research methods were originally developed in the natural 
sciences to study natural phenomena (Myers 1997) and can be explained as an inquiry 
into a social or human problem, based on testing a theory composed of variables, 
measured with numbers, and analyzed with statistical procedures, in order to determine 
whether the predictive generalizations of the theory hold true (Creswell 1998). The 
primary aim of such methods is to determine the relationship between one thing 
(independent variable) and another (a dependent or outcome variable) in a population 
(Hopkins 2000). This research methodology is appropriate where quantifiable measures 
of variables of interest are possible, or where hypotheses can be formulated and tested, 
and inferences drawn from samples of populations (Liebscher 1998). An example of 
quantitative research method is the use of surveys. It includes cross-sectional and 
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longitudinal studies using questionnaires or interviews for data collection with the intent 
of estimating the characteristics of a large population based on a smaller sample from 
that population. 
 
According to Yin (1994), research strategy should be chosen as a function of the 
research situation. Each research strategy has its own specific approach to collect and 
analyze empirical data, and therefore each strategy has its own advantages and 
disadvantages. Although each has its own characteristics, there are overlapping areas, 
which bring complexity to the process of strategy selection. In order to avoid gross 
misfits between the desired outcome and the chosen strategy, Yin (1994) stresses that 
the type of question posed; the control over actual behavioral elements and the degree 
of focus on historical or contemporary events; are the conditions which should provide 
the grounds for strategy choice. The discussions in previous paragraphs relating to 
qualitative and quantitative research approaches shows neither research method is able 
to independently and adequately answer the main research question on the magnitude of 
performance gaps of critical factors affecting trust and technology diffusion within the 
Queensland beef cattle supply chain. 
 
As Perry (1998) suggests, qualitative research provides insights and understanding, 
quantitative research tries to generalize the insights to a population. From this 
perspective, the qualitative research method can be used to identify the critical success 
factors affecting trust and technology diffusion. However, it may prove to be extremely 
time consuming to interview the numerous entities in the different levels of 
management in order to gain critical insights. Denscombe (1998) also suggests the 
qualitative approach enables the researcher to grapple with relationships and social 
processes in a way that is denied to the quantitative approach, i.e. the quantitative 
research method is able to quantify the importance of the various success factors, but it 
may not provide the tool for understanding the possible relationships between them. 
Furthermore, qualitative research provides guidance to enable comparisons and 
generalizations across social settings (Neuman 1994), while quantitative research 
method may not be able to interpret the respondents’ experiences and beliefs (Gilmore 
& Carson 1996). In light of these discrepancies, some researchers have found that 
quantitative research is now being used in conjunction with qualitative research 
methods in studies that cannot adequately describe or fully interpret such situation 
(Fierro 2003). The choice of a mixed-mode approach is to compensate for the 
complexity of the subject matter (Metzler & Davis 2003).  
 
3.1.1 Combination of approaches 
In general, qualitative research generates rich, detailed and valid (process) data that 
contribute to in-depth understanding of the context. Quantitative research generates 
reliable population based and generalisable data and is well suited to establishing cause-
and-effect relationships. Both techniques can be complementary and qualitative 
approaches can be used to test the plausibility of quantitative approaches (Cahill 1996). 
Gill & Johnson (1991) suggested that it was possible to construct a continuum of 
research methods to permit differentiation between them in terms of the various logics 
they bring to bear in conducting research. Nancarrow, Moskvin & Shankar (1996) 
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suggest that a transfer of qualitative research techniques and quantitative research 
methods is beneficial to both approaches and in many cases, qualitative research can 
benefit a quantitative study. Allen-Meares (1995) suggests that the tug-of-war between 
both paradigms was, in itself, indicative that a third integrated configuration might be 
needed. 
 
While many researchers such as Babbie (1992), Bailey (1987) and Best (1989) support 
the virtues of empirical research, other researchers such as Bryman (1988), Denzin 
(1989), Jick (1983) and Strauss & Corbin (1990) point out the benefits of combining 
qualitative and quantitative techniques within a research method, not only for 
developing or extending theory and testing its application, but also to achieve between 
method triangulation through enhancing the quantitative output with rich, one-to-one 
interview data.  
 
Triangulation is an alternative method to validate the data, which increases scope, depth 
and consistency of the data analyses (Flick 1998). It refers to the application and 
combination of several research methodologies in the study of the same phenomenon, 
as illustrated in Figure 3-1.  
 
 
Figure 3-1 Triangulation of research methods 
Source: Fellows & Liu (1997) 
 
Jick (1983) describes the integration and blending of data and methods (triangulation) 
on a continuum of simple to complex designs and the effectiveness of triangulation rests 
on the premises that the weakness in each single method will be compensated by the 
counter-balancing strengths of another (Amaratunga, Baldry, Sarshar & Newton 2002). 
There are researchers who posit that although triangulation may not necessarily reduce 
bias or increase validity, the advantage of combining competing theories will generally 
add range and depth to analysis (Fielding & Fielding 1986). Nonetheless, triangulation 
can achieve complementary results by using the strengths of one method to enhance the 
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other (Sale, Lohfeld & Brzail 2002) and to provide a more complete picture of the issue 
being addressed (Weinreich 1996). 
 
A combination of qualitative and quantitative approaches will therefore combine 
discovery and verification, understanding and prediction, validity and reliability within 
the research design. For this reason, this research utilizes both qualitative and 
quantitative research methods, i.e. case studies and survey questionnaires. The use of 
case studies enables the identification of factors affecting the level of trust and 
technology diffusion within the Queensland beef cattle supply chain. It also enables the 
comparison of relationships between the critical success factors and the respondents’ 
experiences. On the other hand, data collected from the survey questionnaires assist in 
analyzing the importance-performance relationship with the hypotheses objectively, 
while providing a critical perspective based on the feedback from the different beef 
supply chain entities. Additionally, it is possible to perform triangulation of the results 
derived from the utilization of both research methods and aids in adding depth in 
understanding of the relationship between the critical factors and performance gaps.  
 
Having explained the justification for the use of a combination of both qualitative and 
quantitative research methods (in particular the utilization of case studies and survey 
questionnaires) in this section, the following section explains the case study protocol. 
 
3.2 Case selection 
Multiple-case studies have distinct advantages and disadvantages in comparison to 
single-case studies. Some researchers feel that multiple-case studies have a drawback 
because they reduce the attention of the researcher and may result in weakening of case 
studies (Wolcott 1995), yet others recognize the strength of generalization may be 
increased with a number of cases (Yin 1994). This research has selected the use of 
multiple-case design since evidence from multiple cases is often considered more 
compelling, and the overall study is therefore regarded as being more robust (Herriott & 
Firestone 1983; Remenyi, Williams, Money & Swartz 1998).  
 
Each case must be carefully selected so that it either (a) predicts similar results or (b) 
predicts contrasting results but for predictable reasons (Yin 2003). A vital step in the 
replication procedure is the development of a rich theoretical framework, i.e. 
identification of the conditions under which a particular phenomenon is likely to be 
found (a literal replication) as well as the conditions when it is not likely to be found (a 
theoretical replication) (Yin 2003). The theoretical framework later becomes the vehicle 
for generalizing to new cases, again similar to the role played in cross-experiment 
designs.  
 
Furthermore, if some of the empirical cases do not work as predicted, modification must 
be made to the theory. This replication logic must be distinguished from the sampling 
logic commonly used in surveys. Random selection in sampling research is not 
recommended because it may not represent the “real world” context in the case study 
(Tellis 1997). Random sampling may also lead to data skewed to a particular subgroup 
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and hence introduces sampling error and is not recommended (Eisenhardt 1989; Patton 
1990). 
 
 
Figure 3-2 Case study methods 
Source: COSMOS Corporation (2000) 
 
The replication approach to multiple-case studies is illustrated in Figure 3-2 above and 
it indicates that the initial step in designing the study must consist of theory 
development. It later shows case selection and the definition of specific measures are 
the next critical steps in the design and data collection process. Each individual case 
study consists of a “whole” study, in which convergent evidence is sought regarding the 
facts and conclusions for the case; each case’s conclusions are then considered to be the 
information needing replication by other individual cases (Yin 2003). When using a 
multiple-case study, a further question arises relating to the number of cases deemed 
necessary or sufficient for the study (Yin 2003).  
However, because a sampling logic should not be used as previously mentioned, the 
typical criteria regarding sample size also are irrelevant (Yin 2003). Instead, this 
decision should reflect the number of case replications (both literal and theoretical) 
required in the study. Furthermore, there is no agreed guideline on the ideal number of 
cases required in order to provide internal and external validity for multiple-case 
designs (Robson 1993; Romano 1989; Merriam 1988). 
 
For this research, a total of six companies (three from Australia and three from 
Singapore) have been selected as case study subjects. Two of the three companies 
selected from Australia, undertook meat processing or abattoir activities in the beef 
cattle supply chain, while the rest were involved in the retail of beef meat/products. 
Case studies were undertaken in Singapore for a couple of reasons: (i) a study of world 
beef trends by Chudleigh (2003) identified that world beef exports growth is no longer 
occurring in high value markets such as Japan and Korea, instead the consumption rate 
in developing countries are on the rise; and (ii) as the researcher is from Singapore, it is 
more convenient and easier to reach the case subjects in Singapore as compared to 
having a study in Japan or Korea.  
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The case study subjects were also selected to represent a wider range of age group; 
between ten to over a hundred years old. Case studies are not meant to represent the 
entire population nor do they claim to be (Yin 1998). Within each case, only top 
management were interviewed in order to gain research insight of their thoughts on 
importance and performance of the critical factors affecting the level of trust and 
technology diffusion within the beef cattle supply chain. 
 
Following this was the selection of the companies and respondents for the survey 
questionnaires. As part of the survey objective was to validate the results from the case 
studies. Hence, the six companies previously selected as the case study subjects were 
also included to ensure consistency when comparing results from the two research 
methods (qualitative and quantitative) for the same companies. In addition to the case 
subjects, different beef supply chain entities were also included in the survey. Table 3-1 
provides a summary of the respondents involved in the survey.  
 
Table 3-1 Participation and survey response by stakeholders 
 Processors Retailers Singapore 
Retailers 
Total 
Participants 80 100 30 210 
Respondents 26 33 20 79 
Response Rate 32.5% 33.0% 66.6% 37.6% 
 
The section that follows provides a brief background of each of the participants 
involved in the case study and survey questionnaire. 
 
 
3.3 Case background 
This section provides a simple portrayal of each of the companies involved in the case 
study and survey interviews. The names of the processors and retailers in Australia and 
Singapore were withheld due to ethical and confidentiality reasons i.e. the Australian 
processors and retailers were denoted by P1 to P2 and R1 respectively.  
 
Table 3-2 Brief background information on Australian processors 
 Parent 
Co. 
Abattoirs 
Owned 
Feedlots 
Owned 
Brands 
Created 
People 
Employed 
Export 
Percentage 
P1 USA 4 4 12 4,900 85% 
P2 Australia 6 1 4 2,500 85% 
 
The backgrounds of the selected retailers in Singapore were also included and were 
denoted by S1 to S3. Table 3-2 above provides the details of the Australian processors 
who participated in this study and Table 3-3 below provides the details of retailers from 
both Australia and Singapore. 
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Table 3-3 Brief operational information on Australian and Singapore retailers 
 Parent 
Co. 
Operational 
Years 
Stores 
Owned 
R1 Australia 92 480 
S1 Singapore 33 100 
S2 France 9 1 
S3 Singapore 103 78 
 
Processor 1 (P1) 
The business was established in Australia in 1986 and is a wholly owned subsidiary of 
an American parent company, which is one of the largest producers of meat products in 
the USA. They contribute to approximately 26 percent of the Australia’s total beef 
exports. As the nation’s largest and most successful meat packer and exporter to date, 
the company manages abattoir and feedlot plants to boost a turnover of over $3 billion 
during the last financial year with staff strength of about 5,000 employees. It now owns 
an estimated 16.2 percent share of the national kill and has successfully created 12 
different brands of beef products. Their major export markets include Canada, European 
Union, Japan, Korea, Mexico, Taiwan, and the United States. 
 
Processor 2 (P2) 
The corporation, founded 60 years ago, is the largest Australian owned beef processor 
and exporter in the country. It has played a vital function in the nation’s meat 
processing industry and added to the long-term viability of the meat export industry. 
The business grossed an annual turnover of approximately $930 million last year and 
possesses an estimated 7.6 percent share of nationwide kill. Along with the successful 
creation of 4 brands of beef products, the company manages a number of abattoir and 
feedlot plants to become a leading supplier to international and domestic markets with a 
reputation for both quality and reliability. Their major export markets include Canada, 
European Union, Japan, Korea, and the United States. 
 
Retailer 1 (R1) 
The company operates over 480 supermarket branches throughout the Australia and 
employs more than 60, 000 people in total. It has been in operation for over ninety years 
to date and is currently one of the top twenty-five retailers in the world. The company’s 
major focus has been to tailor its product ranges and concepts to the needs of end-
consumers. They have large meat departments to service the public with a variety of 
specialty products yielded from quality-trimmed meats. 
 
Singapore Retailer 1 (S1) 
Established in 1973, the company has grown to become the leading supermarket retailer 
in Singapore. The company’s founding mission was to help moderate the cost of living 
for low-income households in Singapore, and it now owns a retail network of over 100 
stores island-wide. With sales of over $1 billion last fiscal year and staff strength of 
4,000, the company continues to harness technology to enhance its operational 
efficiency and achieve efficient consumer response. To meet the challenges of 
globalization, the ever-evolving consumer needs, and the advent of internet shopping, 
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the company continues to be innovative, enterprising and progressive. Other than 
looking into non-traditional ideas and concepts, it also seeks to forge strategic alliances 
and partnerships to increase its competitiveness for both its local and overseas ventures. 
 
Singapore Retailer 2 (S2) 
The company was the first hypermarket to open in 1997 in the country. With their 
parent company in France, they have established themselves in 29 countries throughout 
the world with more than 12,217 stores, hypermarkets, supermarkets, and convenience 
stores combined. They aim to provide a one-stop shopping destination with a wide 
range of food and non-food products, at great discount prices, with excellent customer 
service. 
 
Singapore Retailer 3 (S3) 
Established in 1903, the company is the island’s oldest established supermarket 
operator, as well as a market leader in Singapore. They are constantly introducing new 
store concepts that set clear industry standards. The company is also the first retailer in 
Singapore to put a fully integrated system in place to ensure cold chain distribution 
system from supply chain to store level to ensure safe handling of perishable items – 
from paddock to palate – every step of the way. They currently operate 78 stores 
(including new concepts and market forms) island-wide. 
 
3.4 Case study protocol 
This section discusses the case study protocol, which is essentially a record (normally a 
document) that contains the methods, procedures and general rules that will be followed 
in using instruments of data collection (Rahim & Baksh 2003). The development of the 
case study protocol assists the research in two ways. It is used as a guide for researchers 
when conducting a case study (Rahim & Baksh 2003) and is an essential tool to enable 
research replication for multiple-case studies (Yin 1994). Having a case study protocol 
is desirable under all circumstances but is vital when undertaking a multiple-case study 
(Yin 1994) as it can provide a robust insight and thus achieve a higher level of external 
validity and reliability. The essential components of a case study protocol include an 
overview of the study, the field procedures to be followed, interview questions, and a 
guide for research report (Yin 1994). 
 
The overview covers the background information about the research and details the 
issues and topics being studied. In this case, once the key subjects of the case study 
were identified, correspondence11 relating to the general topic of inquiry, as well as the 
purpose of the research was communicated to the reader. The contact details of the 
subjects were collected and confirmed to ensure follow-up thank you letters were 
received, to fill any gaps or ambiguities by phone or email, and when sending subjects a 
copy of the case in draft form for their review at their request. 
 
The field procedures mostly involve data collection issues and must be properly 
designed. The investigator does not control the data collection environment (Yin 1994) 
                                                 
11Please refer to Appendix 3-1 for information andconsent formfor case studyparticipants.
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as in other research strategies; data is collected from people and institutions in everyday 
situations and not within the controlled confines of a laboratory, the sanctity of a 
library, or the structured limitations of a rigid questionnaire. Therefore, the procedures 
become ever more important. In this case, the interviews, which were open-ended by 
nature, were held at the availability of the subjects’ schedule and included both non-
verbal cues from the interviewee and careful listening. The research issues were not 
revealed at any time during the interview to prevent skewing of potential biasness of 
data. Instead, only the purpose of the study was explained to clear any doubts that the 
subjects may have had and to gain their cooperation. During the interview, it was 
explained to the interviewee that his/her responses would be captured on both paper and 
tape recording. Tape recording was able to provide accurate quotations to justify the 
conclusions about differences between cases in the cross-case analysis (Carson, 
Gilmore, Gronhaug & Perry 2000). Before doing so, permission was requested at the 
start of the interview and should they feel uncomfortable at any stage, the tape recorder 
would be switched off. A majority of the subjects had advised they preferred not to have 
any part of the interview recorded for reasons unknown.  
 
Through trials we have found the starting question after the preliminaries should invite 
the interviewee to tell the story of their experience of whatever the research is about. 
According to Dick (199812), such first questions capture the interviewee’s perceptions 
and not the researcher’s: 
 
“…the starting point is a question that is almost content-free. This is your 
warranty that the answers came from the respondent and did not arise 
simply because your questions created a self-fulfilling prophecy” 
 
The interview questionnaire13, was based on an adaptation of another questionnaire on 
trust in the Australian meat industry (Al-Hakim 2006), which contained a number of 
closed structured and open unstructured questions with blank shells to remind the 
interviewer to collect this data during the interview as recommended by Yin (2003).  
 
Having discussed the case study protocol for this research, the next section explains 
survey questionnaire, which was the other method of data collection used in this study. 
 
3.5 Survey questionnaire 
The survey questionnaire was designed using the approach of Watson & Frolick (1992) 
to measure the expected importance and perceived performance of trust and technology 
diffusion factors. The expectations and perceptions (Likert scales) of each case were to 
be used to explain the patterns observed in the analysis of data collected. Likert scales 
are frequently used and enable the researcher to have a clearer understanding of the 
respondents’ perceptions on the key issues (Yin 1994). This research used the seven-
point Likert scale to measure the performance gaps. The scale was chosen given the fact 
                                                 
12Cited from online source: Dick (1998) Convergent interviewing: A technique for qualitative data collection. Available at
http://www.uq.net.au/action_research/arp/iview.html.
13 Please refer to Appendix 3-2 for interviewquestionnaire for case studyparticipants.
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that it is one of the most popular methods in measuring attitudes, they are relatively 
easy to administer (Zimund 1997) and it provides the researcher with a numeric 
quantifiable database (Chow & Luk 2005; Hwang, Eves & Desombre 2003; Krepapa, 
Berthon, Webb & Pitt 2003; Samson & Parker 1994; Silvestro 2005; Zeithaml & Bitner 
1996). There were a number of reasons why a seven-point scale was chosen instead of 
the five-point scale: (a) it provides a more accurate comparison between respondents; 
and (b) it provides the respondents with a choice for selecting an impartial answer 
should they become dubious of the “right” or appropriate answer. The first 
questionnaire, which was used for stakeholders from Australia14, consisted of four 
sections (general and demographic, importance-performance analysis of technology 
diffusion, importance-performance analysis of trust, general questions and comments) 
with a total of 37 questions. Table 3-4 lists the technology diffusion factors that were 
identified for this research. 
 
Table 3-4 Technology diffusion questions in survey questionnaire  
Technology Diffusion Questions 
s Innovation characteristics: 
a. Perceived as being beneficial to our organization. 
b. Consistent with our existing values, past experiences and needs. 
c. Level of difficulty of understanding and use. 
d. Ability to be experimented with on a trial basis in our organization. 
e. Visibility of its results as displayed in our organizations. 
s Communication channels: 
a. Use of mass media within our organization such as the internet, facsimile, 
mobile telephony and personal computing. 
b. Interpersonal networks such as face-to-face exchange between two or more 
people in informal conversations or more formal meetings or seminars. 
s Change agent: 
Establishment of information exchange relationships with our business 
partners. 
s Nature of social system: 
High level of competition between our organization and others within the 
industry. 
s Traceability: 
Full traceability is ensured throughout the production process of our products. 
 
                                                 
14Please refer to Appendix 3-3 for surveyquestionnaire for participants fromAustralia.
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Table 3-5 lists the trust factors that were identified for this research. 
 
Table 3-5 Trust questions in survey questionnaire 
Trust Questions 
s Contractual trust: 
a. Well-detailed agreements with our partners, reflecting our aims from the 
agreements. 
b. Confidence in our partners to carry out work/provide services at an agreed 
time. 
c. Confidence in our partners to carry out work/provide services with the 
standards and performance as agreed. 
d. Confidence in our partners’ skills and knowledge in their area of expertise as 
set out in our agreements. 
s Competence trust: 
a. Confidence in our partners to carry out work/provide services as promised. 
b. Confidence in our partners to follow safety and quality standard requirements 
precisely. 
c. The need to monitor our partners’ work closely to ensure conformance to 
safety and quality standard requirements. 
s Goodwill trust: 
a. Attempts by our partners to inform our organization of any potential 
problems. 
b. Reliability of our partners’ advice. 
s Benevolence: 
a. Needs and expectations are satisfied by our partners. 
b. Actions beyond the norm by our partners in an attempt to help. 
c. Commitment from our partners to maintain and develop business 
relationships. 
s Adaptability: 
a. Customization of products and services for our organization. 
b. Investments in resources dedicated to consolidate relationships with our 
organization. 
s Opportunism: 
a. Sincerity and honesty of our partners. 
b. Formal/informal agreements are maintained despite potential benefits to be 
reaped. 
c. No exaggeration of needs or alteration of facts by our partners for self-
beneficial gains. 
s Behavior of partners: 
a. Performance of our partners can be accurately predicted. 
b. Responsiveness of our partners to changes in specification at short notice. 
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The second questionnaire, which was used for stakeholders from Singapore15, was 
exactly the same as the first questionnaire except it also included an additional section 
i.e. importance-performance analysis of quality – to find out the quality factors with 
possible critical gaps (Table 3-6).  
 
Table 3-6 Quality questions in survey questionnaire 
Quality Questions 
s Quality: 
a. Consistency in quality. 
b. Meets our requirements and specifications. 
s Price: 
a. Value for money. 
b. Competitively priced compared to others. 
s Product safety: 
a. Mandatory traceability systems 
b. Quality assurance systems, clean and natural environment. 
c. Clean, safe products supplied. 
s Availability: 
Constant supply to meet demands of our end-users. 
s Market understanding: 
a. Suppliers know our needs, tastes, cooking and eating methods. 
b. Suppliers understand our culture and differentiate between Asians. 
s Information flow: 
a. Specific information i.e. supply and demand, weather conditions, production 
statistics and forecasts, are mailed or faxed to our organization. 
b. We often receive newsletters and product updates from our suppliers. 
s Integration: 
a. Alliance, contract or joint venture with our suppliers based on trust and 
friendship. 
b. Transparency throughout the chain. 
s Year-round long-term supply: 
a. Guaranteed year-round supply for future planning from our suppliers. 
b. Long-term contracts with our suppliers on fixed terms and not at market 
prices. 
 
The expected importance and perceived performance ratings collected were used to test 
the hypotheses detailed in the previous chapter.  
 
The survey questionnaires were sent to the sample population by way of mail, facsimile 
and electronic mail. In the mail survey method, copies of the questionnaire were printed 
and sent via post. Respondents were asked to complete and return the questionnaire in 
the attached self-addressed envelope. The advantages of mailing questionnaires include: 
cost savings; convenient for respondents; no time constraints; anonymity; and reduced 
                                                 
15Please refer to Appendix 3-4 for surveyquestionnaire for participants fromSingapore.
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interviewer bias. However, mailed questionnaires tend to have a lower response rate 
than other data collection methods, require a longer respond time period, limits the 
degree of interviewer involvement, and there is a lack of open-ended questions. The 
survey questionnaires were also sent through electronic mail (e-mail). One clear 
advantage is the minimal cost compared with other means of distribution (Pitkow & 
Recker 1995). However, potential problems lie in the sampling and control of the 
research environment (Birnbaum 1999). Although there may be reluctance amongst 
stakeholders who do not want to be bothered or who distrust any information-collecting 
activity, Erickson, Akridge, Barnard & Downey (2002) purport that they are usually 
willing to share their opinions with firms they do business with, and when the data 
collection effort has been properly designed. The next section discusses the case coding 
for this research. 
 
3.6 Data coding 
Data can be collected in a variety of ways, in different settings, and from different 
sources (Forza 2002). Regardless of the kind of data being collected, from whom the 
data was collected, and under what circumstances data was collected, they usually 
require coding before being processed, analyzed and reported. Processing requires a 
numeric response for each item of interest. For example, coding “processors” = 1 and 
“retailers” = 2 so the data can be tabulated. However, not all data requires such coding. 
For example, for a Likert scale response, data can be tabulated based on the value 
measured and entered into the system. In other words, data coding is the creation and 
assignment of codes or labels to words and phrases gathered in the interviewing process 
and to allow the researcher to differentiate and combine the interviewing data during the 
data analysis stage (Miles & Huberman 1994). Data coding can be used as a means of 
sorting the vast amounts of data effectively according to a particular question or case 
(Neuman 1994, Pizam 1994) and enable the cases to be reviewed more easily (Yin 
1994). 
 
3.7 Research quality 
According to Bagozzi, Yi & Phillips (1991), without assessing reliability and validity of 
measurement, it would be impossible to disentangle the distorting influences of errors 
on theoretical relationships that are being tested. The lack of validity introduces a 
systematic error, while a lack of reliability introduces random error (Carmines & Zeller 
1990). Yin (1994) proposes four design tests for empirical research to ensure validity 
and reliability: construct validity, internal validity, external validity, and reliability.  
 
Of the different properties that can be assessed about a measure, construct validity is the 
most complex, and yet, the most critical to substantive theory testing (Bagozzi, Yi & 
Phillips 1991). Construct validity is the extent to which the construct is accepted as 
meaningful and the extent to which any measurement tool or techniques quantify it 
effectively (Ashman 2007). Since the construct cannot be directly addressed 
empirically, only indirect inference about construct validity can be made by empirical 
investigation (Flynn, Sakakibara, Schroeder, Bates & Flynn 1990). In attempting to 
evaluate construct validity, one must consider both the theory of which the construct is 
part of and the measurement instrument being used (Emory & Cooper 1991). If the 
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results from a test, conducted to assess construct validity, does not corroborate with the 
expected results, then it is suggested that either the measurement instrument or theory 
could be invalid. 
 
Internal validity, as it is traditionally known in quantitative research, refers to the 
establishment of cause-and-effect relationships (Amaratunga & Baldry 2001). However, 
the emphasis on constructing an internally valid research process in case study research 
lies in establishing phenomena in a credible way (Riege 2003). This research has chosen 
to adopt the pattern-matching method by producing matrices i.e. importance-
performance analysis (IPA) matrix, in the data analysis to ensure internal validity in the 
research design. Yin (2003) recommends such matrices to help illustrate the various 
case study analyses and cross-case analyses. The pattern-matching method assists in the 
illustration and comparison of trust and technology diffusion factors with critical gaps 
across all three groups and their sub-groups i.e. stakeholders, locations, and countries. 
 
External validity is the process of establishing the domain to which a study’s findings 
can be generalized (Amaratunga & Baldry 2001). In simpler terms, it refers to analytical 
generalization, whereby particular findings are generalized to some broader theory and 
the focus lies on an understanding of constructs, that is, usually the comparison of 
initially identifies and/or developed theoretical constructs and the empirical results of 
single or multiple case studies (Riege 2003). Analytical generalization can be applied to 
both single and multiple case studies, which mean the findings on the theory tested in a 
case study on a particular case subject, can be compared with another, testing the same 
theory to establish replication of theory (Yin 2003). In this research, the use of multiple 
case studies to ensure analytical generalization. When more than two case studies 
exhibits similar findings on the theory tested, then replication is supported and external 
validity is ascertained. 
 
Reliability is the extent to which a test or procedure produces similar results under 
constant conditions on all occasions (Yin 1994). Another definition by Simon & 
Burstein (1985) p. 487 states that: 
 
“…reliability is essentially repeatability – a measurement procedure is 
highly reliable, if it comes up with the same result in the same 
circumstances time after time, even employed by different people” 
 
The goal of reliability is to minimize the errors and biases in a study. Kerlinger (1986) 
further adds, reliability indicates dependability, stability, predictability, consistency, and 
accuracy, and refers to the extent to which a measuring procedure yields the same 
results on repeated trials. Reliability of a research ensures all future investigation 
following the exact research procedures would result in the same findings and 
conclusions. Perry & McPhail (1999) suggest in order to ensure reliability, every step in 
the process were documented including the interviews, data coding, details of any 
triangulation analysis, and steps towards generalization. Such an approach was adopted 
and summarized in Table 3-7 on the next page. 
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Table 3-7 Definition and techniques for design tests 
Design Test Definition Techniques Relevance to Methodology 
Construct 
validity 
Establish operational 
measures for concepts 
being studied. 
• Multiple sources of data 
 
• Establish chain of 
evidence 
• Data derived from three sources: literature review, case 
studies and survey questionnaires. 
• Sources above presents the chain of evidence required. 
Internal 
validity 
Establish phenomenon 
in a credible way. 
• Within-case analysis 
• Cross-case pattern-
matching 
• Within-case analysis used during case studies. 
• Due to limited number of cases being studied, cross-case 
pattern-matching between groups will be utilized. 
External 
validity 
Establish the domain to 
which the research 
findings can be 
generalized. 
• Definition of scope and 
boundaries of reasonable 
analytical generalization. 
• Compare evidence with 
extant literature. 
• Theoretical boundaries defined within stakeholder theory 
(ST), trust theory, and diffusion of innovation (DOI) theory. 
 
• Mainly in literature review. 
Reliability Demonstrate operations 
of the research can be 
repeated with the same 
results. 
• Assure congruence 
between research issued 
and features of study 
design, as well as giving 
full account of theories 
and ideas. 
• Develop, refine and use 
case study protocol. 
• Record observations and 
actions as concrete as 
possible. 
• Use peer review or 
examination. 
• Helps formulate the theoretical framework: literature 
review, case studies and survey questionnaires 
 
 
• Serves as main purpose of having case studies. 
 
• Occurs in literature review, case studies, and survey 
questionnaires. 
 
• Mainly in literature reviews. 
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3.8 Ethical issues 
As this research was an extension to the research supervisor’s previous study on trust 
within the Australian meat industry, a separate NEAF submission was not required. All 
interviews with the case study subjects were conducted under careful guidance of the 
research supervisor to ensure research ethicality. The various issues relating to research 
ethicality include privacy, confidentiality, deception, and accuracy of reporting 
(Zikmund 1997). Researchers need to be concerned with the confidentiality of 
proprietary data and anonymity of a client (Davis 2000; Davis & Cosenza 1996). The 
respondents’ privacy rights were respected and their identities were kept anonymous i.e. 
the names of each case study was replaced with a code. This was explained in detail at 
initial contact via correspondence with the respondents. The correspondence, in the 
form of an introductory letter and consent form illustrated in Appendix 4.2, explained 
the research undertakings and its purpose.  
 
It is important to provide relevant information about the project to the interviewees 
(Miles & Huberman 1994) in order ensure that they understood the nature of the 
project, objective of the research, and benefits (if any) to the researcher. The researcher 
must maintain a high standard of work to ensure the data collected is accurate, and that 
participating organizations and individuals are protected from any possible 
disadvantages or adverse consequences that may result from the research (Emery & 
Cooper 1991).  
 
3.10 Conclusion  
This beginning of this chapter presented the justification for the use of qualitative and 
quantitative research methods in this study. The qualitative research method (use of 
multiple case studies) was chosen as it enables the researcher to compare findings and 
make generalizations across social settings; aids in providing a critical perspective. 
Quantitative research method (use of survey questionnaire) was chosen for data 
triangulation to ensure validity and reliability of research findings.  
 
The case study protocol, which Yin (1994) describes as a road map to carry out the 
whole research to ensure the case study was conducted with rigor and managed 
smoothly, provided a research methodology that concentrated on the collection of 
replicable data relating to trust and technology diffusion. It also acted as a reminder for 
the researcher regarding the research issues, reinforced the need for examination of each 
stage of the protocol for any weaknesses, and helped in focusing on the various stages 
of research process.  
 
This research paid particular attention on the field interview technique to ensure 
cooperation from interviewees and accuracy and elimination of biasness of the data 
collected. During the interview, it was explained to the interviewee that his/her 
responses would be captured on both paper and tape recording. However, as majority of 
the interviewees advised they preferred not to any part of the interview process 
recorded, note taking was the only option available.  
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Lastly, the chapter highlighted the importance of research ethicality. After all relevant 
information pertaining to the research were collected, data coding then helped 
categorize the information so it could be easily entered into the SPSS software used in 
this research for data analysis. By doing so, it ensures the anonymity of case study 
subjects. The next chapter provides the results of data analysis. 
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CHAPTER 4 
DATA ANALYSIS AND FINDINGS 
 
The initial section establishes a brief overview of the participants of the 
survey research, from both Australia and Singapore. The sections after 
provide the data analysis relating to importance and performance ratings 
of trust and technology diffusion with the Queensland beef cattle supply 
chain, as well as the utilization of gap analysis to assess the criticality of 
each factor. A short section then discusses, in addition, the quality 
factors perceived as critical from the Singapore retailers’ point of view 
before finally concluding the chapter. 
 
4.1 Survey background 
The aim of this study seeks to address the following main research question: What are 
the critical success factors affecting the level of trust and technology diffusion within 
the Queensland beef cattle supply chain? Several research objectives stemmed from the 
main research question: 
 
1. To determine the importance rating of trust and technology diffusion. 
2. To determine the performance rating of trust and technology diffusion. 
3. To determine the critical gaps between importance and performance rating of 
trust and technology diffusion. 
4. To determine the critical gaps between importance and performance rating of 
quality. 
 
This section details the background data for organizations that contributed to the survey, 
which was conducted both domestically in Australia and internationally i.e. Singapore. 
Information such as main operational activities, location of organizations, years in 
establishment, number of employees hired, and years in engagement of partnership are 
discussed later in this section. 
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Figure 4-1 Percentage of survey participants by the main operation of their 
organization 
 
Figure 4-1 illustrates the percentages of participants by the main operation type of their 
organizations, and Figure 4-2 depicts the percentages of participants by the location of 
their organizations. Of the 79 participants surveyed, approximately 65 percent were 
located in urban areas of Queensland, 22 percent were located in rural areas16 and 13 
percent had branches located in both urban and rural areas. 
 
 
 
Figure 4-2 Percentage of survey participants by the location of their organization 
 
Table 4-1 indicates only 11.4 percent of participants had been established less than 5 
years, compared to 40.5 percent being well established for more than 20 years. Figure 
4-3 shows 41.8 percent of the total number of participants employed fewer than 50 staff 
members. This was followed closely with 38 percent of participants with more than 200 
employees. Only a small percentage (3.8 percent) had between 100 and 200 staff 
members currently in active employment. 
                                                 
16For the purpose of this research, a rural area is defined by the population number, which ranges between 200 and 999
people.
 71
 
Table 4-1 Percentage of survey participants by the number of years of 
establishment 
 Frequency Percent Valid Percent Cumulative Percent 
1-5 years 9 11.4 11.4 11.4 
5-10 years 19 24.1 24.1 35.4 
10-20 years 19 24.1 24.1 59.5 
Over 20 years 32 40.5 40.5 100.0 
Total 79 100.0 100.0  
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Figure 4-3 Percentage of survey participants by employee numbers 
 
All of the participants had the same consensus of the existence of partnerships within 
their business operations and were involved in both formal and informal partnership 
between their organization and others within the beef cattle supply chain. 100 percent of 
those surveyed also agreed there were both upstream and downstream supply chain 
activity flows leading to and from both suppliers and customers alike. Figure 4-4 
presents a large number (40.5 percent) of participants had been actively involved in a 
supply chain partnership for well over 20 years. 
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Figure 4-4 Percentage of survey participants by duration of partnerships 
 
4.2 Data analysis relating to trust 
This section commences with a comparison of importance and performance rating of 
trust factors by the stakeholder groups, the stakeholder locations, and the stakeholder 
countries. It is then followed by a discussion of the results of different methods of gap 
analysis used to identify trust factors with critical gaps. Table 4-2 shows the total 
importance rating across all three categories i.e. stakeholder groups, the stakeholder 
locations, and the stakeholder countries (EI = 6.194, 6.182, 6.201 respectively) was 
higher than its total performance rating (PP = 5.417, 5.349, 5.369). The factors with the 
highest importance rating were indicated in red within the table and included “Timely 
products/services” and “Products/services as per agreement” for the stakeholder groups 
(EI = 6.593), “Safety and quality standards” for stakeholder locations (EI = 6.594), and 
“Level of responsiveness” for stakeholder countries (EI = 6.604). Only one trust factor, 
“Skills and expertise knowledge”, was found to have the highest performance rating 
(also indicated in red in Table 4-2) across all three categories (PP = 6.136, 6.000, 
6.019). Similarly, only one trust factor, “Need for monitoring”, was given both the 
lowest importance rating (EI = 2.695, 2.783, 2.774) and performance rating (PP = 
3.169, 3.203, 3.075) across all three categories and were indicated in blue within the 
table. 
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Table 4-2 Mean importance and performance rating of individual trust factors 
 
 Trust Factor 
Stakeholders Locations Countries 
Importance (EI) Performance (PP) Importance (EI) Performance (PP) Importance (EI) Performance (PP) 
V1 Well-detailed agreements 6.203 5.559 6.261 5.478 6.377 5.528 
V2 Timely products/services 6.593 5.576 6.536 5.522 6.547 5.679 
V3 Standards and performance levels 6.525 5.593 6.478 5.464 6.472 5.642 
V4 Skills and expertise knowledge 6.542 6.136 6.507 6.000 6.491 6.019 
V5 Products/services as per agreement 6.593 5.458 6.522 5.420 6.547 5.585 
V6 Safety and quality standards 6.576 5.644 6.594 5.551 6.585 5.566 
V7 Need for monitoring 2.695 3.169 2.783 3.203 2.774 3.075 
V8 Inform of any potential problems 6.186 4.949 6.087 4.797 6.057 4.585 
V9 Reliability of advice 6.356 5.373 6.290 5.203 6.302 5.189 
V10 Satisfy needs and expectations 6.508 5.932 6.551 5.870 6.491 5.943 
V11 Actions beyond the norms 5.966 5.492 6.014 5.348 6.038 5.358 
V12 Business relationship development 6.220 5.729 6.304 5.638 6.302 5.698 
V13 Products/services customization 6.407 5.220 6.420 5.232 6.472 5.000 
V14 Dedicated resources 6.119 5.136 6.072 5.159 6.075 5.000 
V15 Sincerity and honesty 6.576 5.915 6.464 5.928 6.547 5.962 
V16 Uphold formal/informal agreements 6.288 5.729 6.275 5.652 6.302 5.774 
V17 Truthful exchange of needs/facts 6.271 5.746 6.246 5.667 6.302 5.811 
V18 Predictable behavior 6.475 5.441 6.493 5.435 6.528 5.547 
V19 Level of responsiveness 6.576 5.136 6.565 5.072 6.604 5.057 
  Total Mean 6.194 5.417 6.182 5.349 6.201 5.369 
 
Table 4-3 Mean importance and performance rating of trust overall 
 Stakeholders Locations Countries 
Processors Retailers Urban Areas Rural Areas Australia Singapore 
Importance rating of trust 6.176 6.207 6.216 6.080 6.207 6.189 
Performance rating of trust 5.352 5.297 5.402 5.189 5.469 5.205 
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In Table 4-3, the first column under the heading “Stakeholders”, results show the 
retailers provided a higher importance rating of trust overall than the processors. 
However, it was the processors who gave a slightly higher rating than the retailers when 
asked to rate the performance of the same factors. In the second column of the same 
table labeled “Locations”, the stakeholders located in urban areas provided a higher 
importance and performance rating of trust than those located in rural areas. In the last 
column of Table 4-3 under the heading “Countries”, the stakeholders from Australia 
provided a higher importance and performance rating of trust than their Singapore 
counterparts. 
 
4.2.1 H1: Importance rating of trust 
An independent-samples t-test was used to determine if any difference detected between 
the means of the two groups was due to the independent variable, or was it simply due 
to chance. 
Table 4-4 Independent-samples t-test results for trust 
 Importance Rating Performance Rating 
Sig. t-value Sig. (2-tailed) Sig. t-value Sig. (2-tailed) 
Stakeholders .790 .312 .756 .800 .713 .479 
Locations .492 1.165 .248 .408 1.215 .229 
Countries .117 .146 .885 .603 1.538 .130 
 
Table 4-417 shows that the probability of all three groups (Sig. = .790; .492; .117) for 
the F value were greater than the significance level of .05. Hence, the variances of the 
groups were assumed to be equal and the output in the “Equal variances assumed” row 
was used. The probability of all three groups in the “Sig. (2-tailed)” column (p = .756; 
.248; .885) were greater than .05. This indicated that the null hypothesis of no 
differences was to be retained, concluding that there was no significant difference in the 
importance rating of trust between stakeholders, locations and countries respectively. In 
other words, H1 was rejected. 
 
4.2.2 H2: Performance rating of trust 
Table 4-4 results also indicated that the null hypothesis of no differences was to be 
retained since the probability of all three groups in the “Sig. (2-tailed)” column (p = 
.479; .229; .130) were greater than .05. This concludes that there was no significant 
difference in the performance rating of trust between stakeholders, locations, and 
countries respectively. In other words, H2 was rejected as well. 
 
4.2.3 H3: Importance and performance rating of trust  
This section examines the performance gap of trust by the abovementioned groups. The 
paired-samples t-test is the appropriate statistical test in determining if the average of 
the differences between a series of paired observations is zero i.e. null hypothesis. Table 
4-518 on the next page presents the results of the t-test and shows the probability for all 
                                                 
17Please refer to Appendix 4-1 for t-test results for importance rating of trust and Appendix 4-2 for performance rating of
trust bystakeholder groups, stakeholder locations andstakeholder countries.
18 Please refer to Appendix 4-3 for pairedt-test results for importance andperformance rating of trust bystakeholder groups,
stakeholder locations, and stakeholder countries.
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groups were less than .05. Hence, the null hypothesis of no difference was rejected. In 
other words, there was a significant difference in the importance and performance rating 
of trust. 
Table 4-5 Paired-samples t-test results for trust 
 Mean Std. Deviation Std. Error Mean t-value Sig. (2-tailed) 
Stakeholders .776 .760 .099 7.838 .000 
Processors .824 .856 .168 4.904 .000 
Retailers .738 .687 .120 6.176 .000 
Locations .833 .552 .066 12.531 .000 
Urban areas .814 .552 .076 10.638 .000 
Rural areas .892 .566 .137 6.490 .000 
Countries .831 .766 .105 7.899 .000 
Australia .738 .687 .120 6.176 .000 
Singapore .984 .879 .196 5.010 .000 
 
4.2.4 Gap analysis of trust factors – stakeholder groups 
In addition, the same paired-samples t-test was applied for each individual trust factor 
for the purpose of the application of gap analysis. The goal of gap analysis is to identify 
the performance gap i.e. the value derived from the subtraction of importance and 
performance rating of a factor. This helps highlight areas with room for improvement. 
Only when the general expectation of performance is understood, it is then possible to 
compare that expectation with the level of performance at which the company currently 
functions. 
 
The second column of Table 4-619 presents the outcome of the paired-samples t-test for 
the individual trust factors by the stakeholder groups as an overall. Results indicated the 
significance level ranged from .000 to .021. All of the factors observed had obtained 
values less than the significance level, which indicated the factors had significant 
differences between their importance and performance ratings, further supporting 
H3(a)(i).  
 
The third column of the table provides the results of test 2: weighted mean gap analysis 
theory, which calculates the weighted mean gap value by multiplying the importance 
rating of a factor against its gap value. The table provides the weighted gap values, 
ranked in a descending order according to its respective value, for trust factors by the 
stakeholders groups as an overall. The top ten factors with the highest ranked weighted 
mean gap and are as follows: “Level of responsiveness” (9.469), “Inform of any 
potential problems” (7.652), “Products/services customization” (7.605), 
“Products/services as per agreement” (7.483), “Timely products/services” (6.705), 
“Predictable behavior” (6.695), “Reliability of advice” (6.248), “Safety and quality 
standards” (6.129), “Standards and performance levels” (6.081), and “Dedicated 
resources” (6.015). 
 
 
                                                 
19Please refer to Appendix 4-4 for detailedtest results for trust bystakeholder groups.
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Table 4-6 Gap analysis of trust factors by stakeholder groups i.e. processors and 
retailers 
Variable 
Trust Factor Test 1: Paired-Samples T-Test Sig. Value 
Test 2: Weighted 
Mean Gap Analysis 
Method 
Test 3: Unweighted 
IPA Method 
V19 Level of responsiveness .000٭ 1 Critical 
V8 Inform of any potential problems .000٭ 2 Significant 
V13 Products/services customization .000٭ 3 Critical 
V5 Products/services as per agreement .000٭ 4 Critical 
V2 Timely products/services .000٭ 5 Critical 
V18 Predictable behavior .000٭ 6 Critical 
V9 Reliability of advice .000٭ 7 Critical 
V6 Safety and quality standards .000٭ 8 Critical 
V3 Standards and performance levels .000٭ 9 Critical 
V14 Dedicated resources .000٭ 10 Significant 
V15 Sincerity and honesty .000٭ 11 Important 
V1 Well-detailed agreements .004٭ 12 Important 
V10 Satisfy needs and expectations .000٭ 13 Important 
V16 Uphold formal/informal agreements .001٭ 14 Important 
V17 Truthful exchange of needs/facts .001٭ 15 Important 
V12 Business relationship development .001٭ 16 Important 
V11 Actions beyond the norms .021٭ 17 Necessary 
V4 Skills and expertise knowledge .009٭ 18 Important 
V7 Need for monitoring .011٭ 19 Necessary 
٭ Indicates statistically significant difference 
 
The last column of Table 4-6 labeled “Test 3: Unweighted IPA Method”, categorizes 
the critical gaps for each trust factor. The factors have been plotted against the 
importance-performance matrix according to their importance rating and gap values. 
Factors designated in the “Critical” quadrant require the most improvement efforts, 
while those located in the “Necessary” quadrant require the least amount of attention. 
The quadrant cross hairs (Hudson, Hudson & Miller 2004) on the matrix were 
determined by adopting the total mean importance rating (EI = 6.194) as x-axis and the 
total mean gap (Gap = .777) as y-axis. As there are currently no preferred or correct 
method(s) of selecting factors with critical gaps, this research had chosen to combine 
the results collected from the analysis methods mentioned up to this point to ensure the 
selection of factors with critical gaps would be less subjective. Determination of 
criticality were based on the factor satisfying the following criteria: 
 
• Obtain a value less than the .05 significance level required for Test 1; 
• Falls within the top ten factors with the highest weighted mean gap values for 
Test 2; and 
• Located within the “Critical” improvement quadrant for Test 3. 
 
Based on the guidelines proposed, it was clear that there were eight trust factors with 
critical gaps by the stakeholder groups as an overall: “Level of responsiveness”, 
“Products/services customization”, “Products/services as per agreement”, “Timely 
products/services”, “Predictable behavior”, “Reliability of advice”, “Safety and quality 
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standards” and “Standards and performance levels”. After identifying the trust factors 
with critical gaps, the effect size is then calculated. Effect size statistics provide an 
indication of the magnitude of the differences between the groups (Pallant 2005). Eta 
squared, which is commonly used, range from 0 to 1 and represents the proportion of 
variance in the dependent variable that is explained by the independent variable (Pallant 
2005). Although not provided for by SPSS, it can be calculated by using the information 
provided in the output and the use of the formula as follows: 
 
Eta squared = 
t² 
t² + (N1 + N2 – 2) 
 
The guidelines as proposed by Cohen (1988) for interpreting this value are as follows: 
.01 refers to a small effect; .06 refers to a medium effect, and .14 refers to a large effect. 
Using the formula above, it was clear that for the above selected trust factors by 
stakeholder groups the magnitude of the differences in the means was relatively large20. 
 
Table 4-7 Gap analysis of trust factors by processors 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap Analysis 
Method 
Test 3: 
Unweighted IPA 
Method 
V19 Level of responsiveness .000٭ 1 Critical 
V5 Products/services as per agreement .000٭ 2 Critical 
V3 Standards and performance levels .000٭ 3 Critical 
V2 Timely products/services .000٭ 4 Critical 
V18 Predictable behavior .000٭ 5 Critical 
V6 Safety and quality standards .000٭ 6 Critical 
V13 Products/services customization .002٭ 7 Critical 
V8 Inform of any potential problems .001٭ 8 Critical 
V9 Reliability of advice .006٭ 9 Critical 
V16 Uphold formal/informal agreements .003٭ 10 Important 
V15 Sincerity and honesty .003٭ 11 Important 
V17 Truthful exchange of needs/facts .004٭ 12 Important 
V10 Satisfy needs and expectations .017٭ 13 Important 
V14 Dedicated resources .009٭ 14 Necessary 
V4 Skills and expertise knowledge .013٭ 15 Important 
V12 Business relationship development .065 16 Necessary 
V1 Well-detailed agreements .196 17 Necessary 
V11 Actions beyond the norms .203 18 Necessary 
V7 Need for monitoring .019٭ 19 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-721 above presents the outcome of Test 1 for trust factors by processors and 
results indicated significance level ranged from .000 to .203. Sixteen trust factors 
ranging from .000 to .019 had obtained values less than .05 indicating the factors had 
significant differences between their importance and performance rating, further 
                                                 
20Please refer to Appendix 4-4 for magnitude of the differences in means for trust bystakeholder groups.
21 Please refer to Appendix 4-5 for detailedtest results for trust byprocessors.
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supporting H3(a)(ii) for these factors. However, “Well-detailed agreements”, “Actions 
beyond the norms” and “Business relationship development” had values greater than 
.05, which suggest no significant differences exist between the importance and 
performance rating for these three factors. 
 
Table 4-7 also provides the results of Test 2 and the top ten factors include: “Level of 
responsiveness” (9.304), “Products/services as per agreement” (9.109), “Standards and 
performance levels” (8.646), “Timely products/services” (8.096), “Predictable 
behavior” (7.162), “Safety and quality standards” (7.124), “Products/services 
customization” (6.667), “Inform of any potential problems” (6.427), “Reliability of 
advice” (5.822), and “Uphold formal/informal agreements” (5.097). The cross hairs for 
Test 3 were determined by adopting the total mean importance rating (EI = 6.176) as x-
axis and the total mean gap (Gap = .824) as y-axis. 
 
Based on the selection guidelines, there were nine trust factors with critical gaps as 
rated by processors: “Level of responsiveness”, “Products/services as per agreement”, 
“Standards and performance levels”, “Timely products/services”, “Predictable 
behavior”, “Safety and quality standards”, “Products/services customization”, “Inform 
of any potential problems” and “Reliability of advice”. Using the formula previously 
discussed to calculate the effect size, it was clear that for the selected trust factors by 
processors, the magnitude of the differences in the means was relatively large22.  
 
Table 4-823 on the following page presents the outcome of Test 1 for trust factors by 
retailers and results indicated fourteen factors had values less than .05, which suggest 
significant differences between their importance and performance rating, further 
supporting H3(a)(iii) for these factors. However, “Skills and expertise knowledge”, 
“Need for monitoring”, “Actions beyond the norms”, “Uphold formal/informal 
agreements” and “Truthful exchange of needs/facts” had values greater than .05, which 
suggest no significant differences exist between the importance and performance rating 
for these five factors. 
 
Table 4-8 also provides the results of Test 2 and the top ten factors are as follows: 
“Level of responsiveness” (9.605), “Inform of any potential problems” (8.618), 
“Products/services customization” (8.331), “Dedicated resources” (7.087), “Reliability 
of advice” (6.586), “Predictable behavior” (6.320), “Products/services as per 
agreement” (6.203), “Timely products/services” (5.602), “Safety and quality standards” 
(5.354), and “Well-detailed agreements” (5.015). The cross hairs for Test 3 were 
determined by adopting the total mean importance rating (EI = 6.207) as x-axis and the 
total mean gap (Gap = .738) as y-axis. 
                                                 
22Please refer to Appendix 4-5 for magnitude of the differences in means for trust byprocessors.
23 Please refer to Appendix 4-6 for detailedtest results for trust byretailers.
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Table 4-8 Gap analysis of trust factors by retailers 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: 
Unweighted IPA 
Method 
V19 Level of responsiveness .000٭ 1 Critical 
V8 Inform of any potential problems .000٭ 2 Significant 
V13 Products/services customization .000٭ 3 Critical 
V14 Dedicated resources .000٭ 4 Significant 
V9 Reliability of advice .000٭ 5 Critical 
V18 Predictable behavior .000٭ 6 Critical 
V5 Products/services as per agreement .000٭ 7 Critical 
V2 Timely products/services .000٭ 8 Critical 
V6 Safety and quality standards .000٭ 9 Critical 
V1 Well-detailed agreements .005٭ 10 Critical 
V3 Standards and performance levels .007٭ 11 Important 
V15 Sincerity and honesty .007٭ 12 Important 
V12 Business relationship development .002٭ 13 Important 
V11 Actions beyond the norms .056 14 Necessary 
V10 Satisfy needs and expectations .002٭ 15 Important 
V16 Uphold formal/informal agreements .070 16 Important 
V17 Truthful exchange of needs/facts .102 17 Important 
V4 Skills and expertise knowledge .203 18 Important 
V7 Need for monitoring .190 19 Necessary 
٭ Indicates statistically significant difference 
 
Based on the selection guidelines, there were eight trust factors with critical gaps as 
rated by the retailers: “Level of responsiveness”, “Products/services customization”, 
“Reliability of advice”, “Predictable behavior”, “Products/services as per agreement”, 
“Timely products/services”, “Safety and quality standards” and “Well-detailed 
agreements”. Using calculated values in Appendix 4-6, the magnitude of the differences 
for most factors were relatively large, with the exception of “Well-detailed agreements” 
which had a medium effect. 
 
A summary of trust factors identified to have critical gaps by the stakeholder groups as 
an overall, as well as individually as processors and retailers have been illustrated in 
Table 4-9 that follows. There were eight trust factors with critical gaps by the 
stakeholder groups as a whole, nine by processors and eight by retailers and it was 
evident that there were seven common trust factors with critical gaps: “Level of 
responsiveness”, “Products/services customization”, “Products/services as per 
agreement”, “Timely products/services”, “Predictable behavior”, “Reliability of advice” 
and “Safety and quality standards”. 
 80
Table 4-9 Trust factors with critical gaps by stakeholder groups 
Industry Processors Retailers 
V19 Level of responsiveness V19 Level of responsiveness V19 Level of responsiveness 
V13 Products/services 
customization 
V5 Products/services as per 
agreement 
V13 Products/services 
customization 
V5 Products/services as per 
agreement 
V3 Standards and performance 
levels 
V9 Reliability of advice 
V2 Timely products/services V2 Timely products/services V18 Predictable behavior 
V18 Predictable behavior V18 Predictable behavior V5 Products/services as per 
agreement 
V9 Reliability of advice V6 Safety and quality standards V2 Timely products/services 
V6 Safety and quality 
standards 
V13 Products/services 
customization 
V6 Safety and quality standards 
V3 Standards and performance 
levels 
V8 Inform of any potential 
problems 
V1 Well-detailed agreements 
  V9 Reliability of advice   
 
4.2.5 Gap analysis of trust factors – stakeholder locations 
Table 4-1024 presents the outcome of Test 1 for trust factors by stakeholder locations as 
an overall and results indicated all factors obtained values less than .05, which suggest 
significant differences between their importance and performance rating, further 
supporting H3(b)(i).  
 
Table 4-10 Gap analysis of trust factors by stakeholder locations i.e. stakeholders 
located in urban and rural areas 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: 
Unweighted IPA 
Method 
V19 Level of responsiveness .000٭ 1 Critical 
V8 Inform of any potential problems .000٭ 2 Significant 
V13 Products/services customization .000٭ 3 Critical 
V5 Products/services as per agreement .000٭ 4 Critical 
V6 Safety and quality standards .000٭ 5 Critical 
V18 Predictable behavior .000٭ 6 Critical 
V9 Reliability of advice .000٭ 7 Critical 
V2 Timely products/services .000٭ 8 Critical 
V3 Standards and performance levels .000٭ 9 Critical 
V14 Dedicated resources .000٭ 10 Significant 
V1 Well-detailed agreements .000٭ 11 Important 
V10 Satisfy needs and expectations .000٭ 12 Important 
V12 Business relationship development .000٭ 13 Important 
V11 Actions beyond the norms .000٭ 14 Necessary 
V16 Uphold formal/informal agreements .000٭ 15 Important 
V17 Truthful exchange of needs/facts .000٭ 16 Important 
V15 Sincerity and honesty .000٭ 17 Important 
V4 Skills and expertise knowledge .000٭ 18 Important 
V7 Need for monitoring .000٭ 19 Necessary 
٭ Indicates statistically significant difference 
 
                                                 
24Please refer to Appendix 4-7 for detailedtest results for trust bystakeholder locations.
 81
Table 4-10 also provides the results of Test 2 and the top ten trust factors include: 
“Level of responsiveness” (9.802), “Inform of any potential problems” (7.852), 
“Products/services customization” (7.627), “Products/services as per agreement” 
(7.187), “Safety and quality standards” (6.878), “Predictable behavior” (6.870), 
“Reliability of advice” (6.837), “Timely products/services” (6.628), “Standards and 
performance levels” (6.569) and “Dedicated resources” (5.544). The cross hairs on the 
matrix for Test 3 were determined by adopting the total mean importance rating (EI = 
6.182) as x-axis and the total mean gap (Gap = .833) as y-axis.  
 
Based on the selection guidelines, there were eight trust factors with critical gaps by the 
stakeholder locations as an overall:  “Level of responsiveness”, “Products/services 
customization”, “Products/services as per agreement”, “Safety and quality standards”, 
“Predictable behavior”, “Reliability of advice”, “Timely products/services” and 
“Standards and performance levels”. Using the formula for the calculation of effect size, 
the magnitude of the differences in the means for the abovementioned trust factors was 
relatively large25. 
 
Table 4-1126 that follows presents the outcome of Test 1 for trust factors by 
stakeholders located in urban areas and results showed all factors had values less than 
the significance level, which indicated significant differences between their importance 
and performance rating, further supporting H3(b)(ii).  
 
Table 4-11 Gap analysis of trust factors by stakeholders located in urban areas 
Variable Trust Factor Test 1: Paired-Samples T-Test Sig. Value 
Test 2: Weighted 
Mean Gap Analysis 
Method 
Test 3: Unweighted 
IPA Method 
V19 Level of responsiveness .000٭ 1 Critical 
V13 Products/services customization .000٭ 2 Critical 
V5 Products/services as per agreement .000٭ 3 Critical 
V18 Predictable behavior .000٭ 4 Critical 
V8 Inform of any potential problems .000٭ 5 Significant 
V2 Timely products/services .000٭ 6 Critical 
V6 Safety and quality standards .000٭ 7 Critical 
V3 Standards and performance levels .000٭ 8 Critical 
V9 Reliability of advice .000٭ 9 Critical 
V14 Dedicated resources .000٭ 10 Significant 
V1 Well-detailed agreements .000٭ 11 Important 
V10 Satisfy needs and expectations .000٭ 12 Important 
V15 Sincerity and honesty .000٭ 13 Important 
V11 Actions beyond the norms .000٭ 14 Necessary 
V12 Business relationship development .000٭ 15 Important 
V16 Uphold formal/informal agreements .000٭ 16 Important 
V17 Truthful exchange of needs/facts .000٭ 17 Important 
V4 Skills and expertise knowledge .000٭ 18 Important 
                                                 
25Please refer to Appendix 4-7 for magnitude of the differences in means for trust bystakeholder locations.
26 Please refer to Appendix 4-8 for detailedtest results for trust bystakeholders locatedin urban areas.
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V7 Need for monitoring .001٭ 19 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-11 provides the results of Test 2 and the top ten trust factors are as follows: 
“Level of responsiveness” (10.085), “Products/services customization” (7.878), 
“Products/services as per agreement” (7.840), “Predictable behavior” (7.145), “Inform 
of any potential problems” (6.991), “Timely products/services” (6.958), “Safety and 
quality standards” (6.768), “Standards and performance levels” (6.662), “Reliability of 
advice” (6.188) and “Dedicated resources” (5.573). The cross hairs for Test 3 were 
determined by adopting the total mean importance rating (EI = 6.182) as x-axis and the 
total mean gap (Gap = .364) as y-axis.  
 
Based on the selection guidelines, eight trust factors with critical gaps were identified 
by the stakeholders located in urban areas:  “Level of responsiveness”, 
“Products/services customization”, “Products/services as per agreement”, “Predictable 
behavior”, “Timely products/services”, “Safety and quality standards”, “Standards and 
performance levels” and “Reliability of advice”. Using the formula to calculate the 
effect size, the magnitude of the differences in the means for the selected trust factors 
by the stakeholders located in urban areas was relatively large27. 
 
Table 4-1228 that follows presents the outcome of Test 1 for trust factors by the 
stakeholders located in rural areas and results indicated all factors, except “Sincerity 
and honesty”, had values less than .05, which suggest the factors had significant 
differences between their importance and performance rating, further supporting 
H3(b)(iii) for these factors. However, “Sincerity and honesty” had a value greater than 
.05, which suggest no significant differences exist between the importance and 
performance rating for this factor. 
 
Table 4-12 above provides the results of Test 2 and the top ten trust factors include: 
“Inform of any potential problems” (10.530), “Level of responsiveness” (8.970), 
“Reliability of advice” (8.798), “Safety and quality standards” (7.235), 
“Products/services customization” (6.899), “Standards and performance levels” (6.294), 
“Predictable behavior” (6.034), “Business relationship development” (5.978), “Satisfy 
needs and expectations” (5.759), “Timely products/services” (5.662) and “Uphold 
formal/informal agreements” (5.603). The cross hairs for Test 3 were determined by 
adopting the total mean importance rating (EI = 6.080) as x-axis and the total mean gap 
(Gap = .891) as y-axis.  
 
                                                 
27Please refer to Appendix 4-8 for magnitude of the differences in means for trust bystakeholders locatedin urban areas.
28 Please refer to Appendix 4-9 for detailedtest results for trust bystakeholders locatedin rural areas.
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Table 4-12 Gap analysis of trust factors by stakeholders located in rural areas 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted IPA 
Method 
V8 Inform of any potential problems .000٭ 1 Critical 
V19 Level of responsiveness .000٭ 2 Critical 
V9 Reliability of advice .000٭ 3 Critical 
V6 Safety and quality standards .000٭ 4 Critical 
V13 Products/services customization .000٭ 5 Critical 
V3 Standards and performance levels .002٭ 6 Critical 
V18 Predictable behavior .001٭ 7 Critical 
V12 Business relationship development .004٭ 8 Critical 
V10 Satisfy needs and expectations .003٭ 9 Important 
V2 Timely products/services .001٭ 10 Important 
V16 Uphold formal/informal agreements .007٭ 11 Important 
V14 Dedicated resources .001٭ 12 Important 
V4 Skills and expertise knowledge .008٭ 13 Important 
V5 Products/services as per agreement .001٭ 14 Important 
V17 Truthful exchange of needs/facts .008٭ 15 Important 
V11 Actions beyond the norms .003٭ 16 Necessary 
V1 Well-detailed agreements .011٭ 17 Necessary 
V15 Sincerity and honesty .251 18 Important 
V7 Need for monitoring .004٭ 19 Necessary 
٭ Indicates statistically significant difference 
 
Based on the selection guidelines, there were eight trust factors with critical gaps as 
rated by the stakeholders located in rural areas:  “Inform of any potential problems”, 
“Level of responsiveness”, “Reliability of advice”, “Safety and quality standards”, 
“Products/services customization”, “Standards and performance levels” “Predictable 
behavior” and “Business relationship development”. Using the formula discussed earlier 
to calculate the effect size, it was clear that the magnitude of the differences in the 
means was relatively large29. 
 
A summary of the trust factors identified to have critical gaps by the stakeholder 
locations as an overall, as well as independently as stakeholders located in urban and 
rural areas are depicted in Table 4-13 that follows: 
 
                                                 
29Please refer to Appendix 4-9 for magnitude of the differences in means for trust bystakeholders locatedin rural areas.
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Table 4-13 Trust factors with critical gaps by stakeholder locations 
All Locations Urban Areas Rural Areas 
V19 Level of responsiveness V19 Level of responsiveness V8 Inform of any potential 
problems 
V13 Products/services 
customization 
V13 Products/services 
customization 
V19 Level of responsiveness 
V5 Products/services as per 
agreement 
V5 Products/services as per 
agreement 
V9 Reliability of advice 
V6 Safety and quality 
standards 
V18 Predictable behaviour V6 Safety and quality standards 
V18 Predictable behaviour V2 Timely products/services V13 Products/services 
customization 
V9 Reliability of advice V6 Safety and quality standards V3 Standards and performance 
levels 
V2 Timely products/services V3 Standards and performance 
levels 
V18 Predictable behaviour 
V3 Standards and performance 
levels 
V9 Reliability of advice V12 Business relationship 
development 
 
There were eight trust factors with critical gaps by the stakeholder locations as a whole, 
stakeholders located in urban and rural areas alike. Across all three groups, it was 
evident that there were six trust factors with critical gaps by locations: “Level of 
responsiveness”, “Products/services customization”, “Safety and quality standards”, 
“Predictable behavior”, “Reliability of advice” and “Standards and performance levels”. 
 
4.2.6 Gap analysis of trust factors – stakeholder countries 
Table 4-1430 presents the outcome of Test 1 for trust factors by stakeholder countries as 
an overall. Results indicated all factors with the exception of “Need for monitoring” had 
values less than the significance level, which identified the factors had significant 
differences between their importance and performance rating, further supporting 
H3(c)(i) for these factors. However, “Need for monitoring” had a value greater than .05, 
which suggest no significant differences exist between the importance and performance 
rating for this factor. 
 
Table 4-14 also provides the results of Test 2 and the top ten trust factors include: 
“Level of responsiveness” (10.216), “Products/services customization” (9.527), “Inform 
of any potential problems” (8.916), “Reliability of advice” (7.014), “Safety and quality 
standards” (6.710), “Dedicated resources” (6.531), “Predictable behavior” (6.404), 
“Products/services as per agreement” (6.298), “Timely products/services” (5.683) and 
“Well-detailed agreements” (5.414). The cross hairs on the matrix for Test 3 were 
determined by adopting the total mean importance rating (EI = 6.201) as x-axis and the 
total mean gap (Gap = .833) as y-axis. 
 
                                                 
30Please refer to Appendix 4-10 for detailedtest results for trust bystakeholder countries.
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Table 4-14 Gap analysis of trust factors by stakeholder countries i.e. Australia and 
Singapore 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted IPA 
Method 
V19 Level of responsiveness .000٭ 1 Critical 
V13 Products/services customization .000٭ 2 Critical 
V8 Inform of any potential problems .000٭ 3 Significant 
V9 Reliability of advice .000٭ 4 Critical 
V6 Safety and quality standards .000٭ 5 Critical 
V14 Dedicated resources .000٭ 6 Significant 
V18 Predictable behaviour .000٭ 7 Critical 
V5 Products/services as per agreement .000٭ 8 Critical 
V2 Timely products/services .000٭ 9 Critical 
V1 Well-detailed agreements .000٭ 10 Critical 
V3 Standards and performance levels .000٭ 11 Important 
V11 Actions beyond the norms .004٭ 12 Necessary 
V15 Sincerity and honesty .000٭ 13 Important 
V12 Business relationship development .000٭ 14 Important 
V10 Satisfy needs and expectations .000٭ 15 Important 
V16 Uphold formal/informal agreements .003٭ 16 Important 
V17 Truthful exchange of needs/facts .006٭ 17 Important 
V4 Skills and expertise knowledge .006٭ 18 Important 
V7 Need for monitoring .118 19 Necessary 
٭ Indicates statistically significant difference 
 
Based on the selection guidelines, eight trust factors with critical gaps were identified 
by stakeholder countries as an overall:  “Level of responsiveness”, “Products/services 
customization”, “Reliability of advice”, “Safety and quality standards”, “Predictable 
behavior”, “Products/services as per agreement”, “Timely products/services” and 
“Well-detailed agreements”. Using the formula to calculate the effect size, it was clear 
that the magnitude of the differences in the means was relatively large31. 
 
Table 4-1532 below presents the outcome of Test 1 for trust factors by stakeholders from 
Australia and results indicated fourteen trust factors had values less than .05 – these 
factors had significant differences between their importance and performance rating, 
which further support H3(c)(ii). However, “Skills and expertise knowledge”, “Need for 
monitoring”, “Actions beyond the norms”, “Uphold formal/informal agreements” and 
“Truthful exchange of needs/facts” had values greater than the significance level, which 
suggest no significant differences exist between the importance and performance rating 
for these five factors. 
 
Table 4-15, in addition, provides the results of Test 2 and the top ten trust factors are as 
follows: “Level of responsiveness” (9.605), “Inform of any potential problems” (8.618), 
“Products/services customization” (8.331), “Dedicated resources” (7.087), “Reliability 
                                                 
31Please refer to Appendix 4-10 for magnitude of the differences in means for trust bystakeholder countries.
32 Please refer to Appendix 4-11 for detailedtest results for trust bystakeholders fromAustralia.
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of advice” (6.586), “Predictable behavior” (6.320), “Products/services as per 
agreement” (6.203), “Timely products/services” (5.602), “Safety and quality standards” 
(5.354) and “Well-detailed agreements” (5.015). The cross hairs for Test 3 were 
determined by using the total mean importance rating (EI = 6.207) as x-axis and the 
total mean gap (Gap = .738) as y-axis.  
 
Table 4-15 Gap analysis of trust factors by Australian stakeholders 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V19 Level of responsiveness .000٭ 1 Critical 
V8 Inform of any potential problems .000٭ 2 Significant 
V13 Products/services customization .000٭ 3 Critical 
V14 Dedicated resources .000٭ 4 Significant 
V9 Reliability of advice .000٭ 5 Critical 
V18 Predictable behavior .000٭ 6 Critical 
V5 Products/services as per agreement .000٭ 7 Critical 
V2 Timely products/services .000٭ 8 Critical 
V6 Safety and quality standards .000٭ 9 Critical 
V1 Well-detailed agreements .005٭ 10 Critical 
V3 Standards and performance levels .007٭ 11 Important 
V15 Sincerity and honesty .007٭ 12 Important 
V12 Business relationship development .002٭ 13 Important 
V11 Actions beyond the norms .056 14 Necessary 
V10 Satisfy needs and expectations .002٭ 15 Important 
V16 Uphold formal/informal agreements .070 16 Important 
V17 Truthful exchange of needs/facts .102 17 Important 
V4 Skills and expertise knowledge .203 18 Important 
V7 Need for monitoring .190 19 Necessary 
٭ Indicates statistically significant difference 
 
Based on the selection guidelines, eight trust factors with critical gaps were identified 
by the stakeholders from Australia:  “Level of responsiveness”, “Products/services 
customization”, “Reliability of advice”, “Predictable behavior”, “Products/services as 
per agreement”, “Timely products/services”, “Safety and quality standards” and “Well-
detailed agreements”. Using the calculated values in Appendix 4-11, it was clear that 
the magnitude of the differences in the means was relatively large for most factors with 
the exception of “Well-detailed agreements”, which had a medium effect. 
 
Table 4-1633 on the following page shows the results of Test 1 for trust factors by 
stakeholders from Singapore, which indicated all factors, with the exception of “Need 
for monitoring”, had obtained values less than the significance level of .05. This suggest 
the factors had significant differences between their importance and performance rating, 
further supporting H3(c)(iii). However, “Need for monitoring” had a value greater than 
.05, which suggest no significant differences exist between the importance and 
performance rating for this factor. 
                                                 
33Please refer to Appendix 4-12 for detailedtest results for trust bystakeholders fromSingapore.
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Table 4-16 provides the results of Test 2 and the top ten trust factors include: 
“Products/services customization” (11.550), “Level of responsiveness” (11.220), 
“Inform of any potential problems” (9.360), “Safety and quality standards” (8.978), 
“Reliability of advice” (7.688), “Standards and performance levels” (7.475), 
“Predictable behavior” (6.550), “Products/services as per agreement” (6.450), “Well-
detailed agreements” (6.080) and “Timely products/services” (5.805). The cross hairs 
for Test 3 were determined by adopting the total mean importance rating (EI = 6.189) as 
x-axis and the total mean gap (Gap = .984) as y-axis.  
 
Table 4-16 Gap analysis of trust factors by Singapore stakeholders 
Variable Trust Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V13 Products/services customization .000٭ 1 Critical 
V19 Level of responsiveness .000٭ 2 Critical 
V8 Inform of any potential problems .001٭ 3 Significant 
V6 Safety and quality standards .000٭ 4 Critical 
V9 Reliability of advice .006٭ 5 Significant 
V3 Standards and performance levels .001٭ 6 Critical 
V18 Predictable behavior .000٭ 7 Critical 
V5 Products/services as per agreement .000٭ 8 Critical 
V1 Well-detailed agreements .012٭ 9 Important 
V2 Timely products/services .001٭ 10 Important 
V14 Dedicated resources .011٭ 11 Necessary 
V11 Actions beyond the norms .030٭ 12 Necessary 
V12 Business relationship development .007٭ 13 Important 
V4 Skills and expertise knowledge .006٭ 14 Important 
V16 Uphold formal/informal agreements .019٭ 15 Important 
V17 Truthful exchange of needs/facts .024٭ 16 Important 
V10 Satisfy needs and expectations .015٭ 17 Important 
V15 Sincerity and honesty .012٭ 18 Important 
V7 Need for monitoring .412 19 Necessary 
٭ Indicates statistically significant difference 
 
Based on the selection guidelines, there were six trust factors with critical gaps as rated 
by the stakeholders from Singapore: “Products/services customization”, “Level of 
responsiveness”, “Safety and quality standards”, “Standards and performance levels”, 
“Predictable behavior” and “Products/services as per agreement”. Using the formula to 
calculate the effect size, it was clear that for the selected trust factors by Singapore, the 
magnitude of the differences in the means was relatively large34.  
 
A summary of trust factors identified to have critical gaps by the stakeholder countries 
as an overall, as well as individually as stakeholders from Australia and Singapore 
respectively, are illustrated in Table 4-17 that follows: 
 
                                                 
34Please refer to Appendix 4-12 for magnitude of the differences in means for trust bystakeholders fromSingapore.
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Table 4-17 Trust factors with critical gaps by stakeholder countries 
Worldwide Australia Singapore 
V19 Level of responsiveness V19 Level of responsiveness V13 Products/services 
customization 
V13 Products/services 
customization 
V13 Products/services 
customization 
V19 Level of responsiveness 
V9 Reliability of advice V9 Reliability of advice V6 Safety and quality standards 
V6 Safety and quality standards V18 Predictable behavior V3 Standards and performance 
levels 
V18 Predictable behavior V5 Products/services as per 
agreement 
V18 Predictable behavior 
V5 Products/services as per 
agreement 
V2 Timely products/services V5 Products/services as per 
agreement 
V2 Timely products/services V6 Safety and quality standards   
V1 Well-detailed agreements V1 Well-detailed agreements   
 
There were eight trust factors with critical gaps by the stakeholder countries as an 
overall, eight by the stakeholders from Australia and six by the stakeholders from 
Singapore. Across all three groups, it was evident that there was five trust factors with 
critical gaps by countries: “Level of responsiveness”, “Products/services 
customization”, “Safety and quality standards”, “Predictable behavior” and 
“Products/services as per agreement”. 
 
Having identified the critical factors affecting the level of trust across all three 
categories i.e. stakeholder groups, stakeholder locations and stakeholder countries, the 
next section discusses the data analysis of technology diffusion. 
 
4.3 Data analysis relating to technology diffusion 
This section starts with a comparison of importance and performance rating of 
technology diffusion factors by the stakeholder groups, stakeholder locations, and the 
stakeholder countries. This is then followed by a discussion of the results of different 
methods of gap analysis used to identify technology diffusion factors with critical gaps.  
 
Table 4-18 shows the total importance rating across all three categories i.e. stakeholder 
groups, stakeholder locations and stakeholder countries (EI = 6.207, 6.136, 6.125 
respectively) were higher than its total performance rating (PP = 5.798, 5.745, 5.772). 
The factor with the highest importance rating (which is highlighted in red) across all 
three categories was “Information exchange relationships” (EI = 6.780, 6.768, 6.755) 
and the factor with the highest performance rating (also highlighted in red) across all 
categories was “Use of mass media” (PP = 6.305, 6.304, 6.358). Only one technology 
diffusion factor, “Trialability”, was found to have the lowest importance rating 
(highlighted in blue) across all three categories (EI = 5.525, 5.420, 5.434). The same 
factor was found to have been rated as having the lowest performance (also highlighted 
in blue) for the stakeholder groups (PP = 5.068). For stakeholder locations and 
stakeholder countries, it was “Use of traceability systems” which rated as having the 
lowest performance rating (PP = 4.913, 4.528). 
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Table 4-18 Mean importance and performance rating of individual technology diffusion factors 
 
Technology Diffusion Factor 
Stakeholders Locations Countries 
Importance (EI) Performance (PP) Importance (EI) Performance (PP) Importance (EI) Performance (PP) 
V20 Relative advantage 6.458 5.881 6.377 5.899 6.358 5.906 
V21 Compatibility 6.373 6.186 6.362 6.145 6.396 6.245 
V22 Complexity 6.186 5.695 6.159 5.725 6.132 5.811 
V23 Trialability 5.525 5.068 5.420 5.087 5.434 5.151 
V24 Observability 5.610 5.271 5.551 5.290 5.604 5.434 
V25 Use of mass media 6.339 6.305 6.348 6.304 6.377 6.358 
V26 Interpersonal networking 6.169 6.136 6.246 6.203 6.358 6.321 
V27 Information exchange relationships 6.780 5.610 6.768 5.667 6.755 5.717 
V28 Level of competitiveness 6.237 6.186 6.275 6.217 6.283 6.245 
V29 Use of traceability systems 6.390 5.644 5.855 4.913 5.547 4.528 
  Total Mean 6.207 5.798 6.136 5.745 6.125 5.772 
 
In the first column of Table 4-19 labeled “Stakeholders”, the processors provided a higher importance rating of technology diffusion 
overall than retailers. However, it was the retailers who gave a slightly higher rating than the processors when asked to rate the 
performance of the same factors. In the second column under the heading “Locations”, the stakeholders located in rural areas provided 
a higher importance rating of technology diffusion than those located in urban areas.  
 
Table 4-19 Mean importance and performance rating of technology diffusion overall 
 Stakeholders Locations Countries 
Processors Retailers Urban Areas Rural Areas Australia Singapore 
Importance rating of technology diffusion 6.238 6.182 6.133 6.147 6.182 6.030 
Performance rating of technology diffusion 5.773 5.818 5.765 5.682 5.818 5.695 
 
When asked to rate the performance of the same factors, it was the stakeholders located in urban areas who gave a slightly higher 
rating than their rural counterparts. The third column labeled “Countries”, shows stakeholders from Australia provided a higher 
importance and performance rating of technology diffusion compared with the stakeholders from Singapore. 
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4.3.1 H4: Importance rating of technology diffusion 
An independent-samples t-test is used to test H4. Table 4-2035 that follows shows the 
probability of the stakeholder groups and stakeholder countries (Sig. = .643, .117) for 
the F value were greater than .05. 
 
Table 4-20 Independent-samples t-test results for technology diffusion 
 Importance Rating Performance Rating 
Sig. t-value Sig. (2-tailed) Sig. t-value Sig. (2-tailed) 
Stakeholders .643 .450 .655 .369 .309 .758 
Locations .011 .129 .898 .302 .549 .585 
Countries .117 .146 .885 .603 1.538 .130 
 
Hence, the variances of the groups were assumed to be equal and the output in the 
“Equal variances assumed” row was used for these two categories. For the stakeholder 
locations, since the probability for F value was less than .05, the output in the “Equal 
variances not assumed” row was used. Table 4-20 also shows the probability of all three 
categories in the “Sig. (2-tailed)” column (p = .655, .898, .885) were greater than .05, 
which indicated that the null hypothesis of no differences was to be retained, concluding 
that there was no significant difference in the importance rating of technology diffusion 
between stakeholder groups, stakeholder locations and stakeholder countries 
respectively. In other words, H4 was rejected. 
 
4.3.2 H5: Performance rating of technology diffusion 
Referring back to the previous table (Table 4-20), results indicated that the null 
hypothesis of no differences was to be retained since the probability of all three 
categories in the “Sig. (2-tailed)” column (p = .758, .585, .130) were greater than .05. 
This concludes that there was no significant difference in the performance rating of 
technology diffusion between stakeholder groups, stakeholder locations, and 
stakeholder countries respectively. In other words, H5 was rejected as well. 
 
4.3.3 H6: Importance and performance rating of technology diffusion  
Table 4-2136 that follows presents the results of the t-test and shows the probability for 
all categories were less than .05. Hence, the null hypothesis of no difference was 
rejected. In other words, there was a significant difference in the importance and 
performance rating of technology diffusion. 
 
                                                 
35 Please refer to Appendix 4-13 for t-test results for importance rating and Appendix 4-14 for performance rating of
technologydiffusion bystakeholder groups, stakeholder locations, andstakeholder countries.
36 Please refer to Appendix 4-15 for t-test results for importance and performance rating of technology diffusion by
stakeholder groups, stakeholder locations, andstakeholder countries.
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Table 4-21 Paired-samples t-test results for technology diffusion 
 Mean Std. Deviation Std. Error Mean t-value Sig. (2-tailed) 
Stakeholders .408 .308 .040 10.202 .000 
Processors .465 .324 .063 7.332 .000 
Retailers .364 .291 .051 7.170 .000 
Locations .391 .314 .038 10.359 .000 
Urban areas .367 .299 .041 8.863 .000 
Rural areas .465 .355 .086 5.394 .000 
Countries .353 .288 .040 8.920 .000 
Australia .364 .291 .051 7.170 .000 
Singapore .335 .289 .065 5.186 .000 
 
4.3.4 Gap analysis of technology diffusion factors – stakeholder groups 
Table 4-2237 that follows presents the outcome of Test 1 for technology diffusion 
factors by the stakeholder groups as an overall and results indicated seven factors had 
obtained values less than .05 and this suggest there were significant differences between 
their importance and performance rating, further supporting H6(a)(i) for these factors. 
However, the table also shows “Use of mass media”, “Interpersonal networking” and 
“Level of competitiveness” had values greater than the significance level, which suggest 
no significant differences exist between the importance and performance rating for 
these three factors. 
 
Table 4-22 Gap analysis of technology diffusion factors by stakeholder groups i.e. 
processors and retailers 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V29 Use of traceability systems .000٭ 2 Critical 
V20 Relative advantage .000٭ 3 Critical 
V22 Complexity .000٭ 4 Significant 
V23 Trialability .000٭ 5 Significant 
V24 Observability .002٭ 6 Necessary 
V21 Compatibility .015٭ 7 Important 
V28 Level of competitiveness .083 8 Important 
V25 Use of mass media .159 9 Important 
V26 Interpersonal networking .321 10 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-22 provides the results of Test 2 and the top five technology diffusion factors 
are as follows: “Information exchange relationships” (7.933), “Use of traceability 
systems” (4.767), “Relative advantage” (3.726), “Complexity” (3.037), and 
“Trialability” (2.525). The cross hairs on the matrix for Test 3 were determined by 
adopting the total mean importance rating (EI = 6.207) as x-axis and the total mean gap 
(Gap = .409) as y-axis.  
 
Based on the selection guidelines, there were three technology diffusion factors with 
critical gaps by the stakeholder groups as an overall: “Information exchange 
                                                 
37Please refer to Appendix 4-16 for detailedtest results for technologydiffusion bystakeholder groups.
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relationships”, “Use of traceability systems” and “Relative advantage”. Using the effect 
size formula, it was clear that for the selected technology diffusion factors by the 
stakeholder groups as an overall, the magnitude of the differences in the means was 
relatively large38. 
 
Table 4-2339 presents the outcome of Test 1 for technology diffusion factors by the 
processors. Results show six technology diffusion factors had obtained values less than 
the significance level, which indicated the factors had significant differences between 
their importance and performance rating. Hence, H6(a)(ii) was supported for these 
factors. However, the table also shows “Compatibility”, “Use of mass media”, 
“Interpersonal networking” and “Level of competitiveness” had values greater than .05, 
which suggest no significant differences exist between the importance and performance 
rating for these four factors. 
 
Table 4-23 Gap analysis of technology diffusion factors by processors 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V29 Use of traceability systems .000٭ 2 Critical 
V22 Complexity .000٭ 3 Critical 
V23 Trialability .011٭ 4 Significant 
V20 Relative advantage .001٭ 5 Critical 
V24 Observability .037٭ 6 Necessary 
V21 Compatibility .110 7 Important 
V25 Use of mass media .161 8 Important 
V28 Level of competitiveness .161 9 Necessary 
V26 Interpersonal networking .161 10 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-23 provides the results of Test 2 and the top five technology diffusion factors 
are as follows: “Information exchange relationships” (8.381), “Use of traceability 
systems” (4.885), “Complexity” (4.391), “Trialability” (3.240) and “Relative 
advantage” (3.231). The cross hairs for Test 3 were determined by adopting the total 
mean importance rating (EI = 6.238) as x-axis and the total mean gap (Gap = .465) as y-
axis. 
 
Based on the selection guidelines, there were four technology diffusion factors with 
critical gaps by the processors: “Information exchange relationships”, “Use of 
traceability systems”, “Complexity” and “Relative advantage”. Using the formula 
previously discussed to calculate the effect size, it was clear that for the selected 
technology diffusion factors by processors, the magnitude of the differences in the 
means was relatively large40.  
                                                 
38Please refer to Appendix 4-16 for magnitude of the differences in means for technologydiffusion bystakeholder groups.
39 Please refer to Appendix 4-17 for detailedtest results for technologydiffusion byprocessors.
40 Please refer to Appendix 4-17 for magnitude of the differences in means for technologydiffusion byprocessors.
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Table 4-2441 presents the outcome of Test 1 for technology diffusion factors by retailers 
and results indicated the significance level ranged from .000 to 1.000. Seven technology 
diffusion factors ranging from .000 to .018 had values less than the significance level, 
which signified the factors had significant differences between their importance and 
performance rating. Hence, H6(a)(iii) was supported for these factors. However, the 
table also indicates “Compatibility”, “Use of mass media” and “Level of 
competitiveness” had values greater than .05, which suggest no significant differences 
exist between the importance and performance rating for these three factors. 
 
Table 4-24 Gap analysis of technology diffusion factors by retailers 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted 
IPA Method 
V27 Information exchange relationships .325 1 Critical 
V29 Use of traceability systems .000٭ 2 Significant 
V20 Relative advantage .000٭ 3 Critical 
V22 Complexity .003٭ 4 Necessary 
V23 Trialability .003٭ 5 Necessary 
V24 Observability .018٭ 6 Necessary 
V21 Compatibility .057 7 Important 
V28 Level of competitiveness .000٭ 8 Important 
V25 Use of mass media 1.000 9 Important 
V26 Interpersonal networking .000٭ 10 Important 
٭ Indicates statistically significant difference 
 
Table 4-24 above provides the results of Test 2 and the top five technology diffusion 
factors are as follows: “Information exchange relationships” (7.582), “Use of 
traceability systems” (4.663), “Relative advantage” (4.112), “Complexity” (2.024) and 
“Trialability” (1.986). The cross hairs for Test 3 were determined by adopting the total 
mean importance rating (EI = 6.182) as x-axis and the total mean gap (Gap = .364) as y-
axis. Based on the selection guidelines, there was only one distinct technology diffusion 
factor with a critical gap by retailers: “Relative advantage”. Using the formula 
previously discussed to calculate the effect size, it was clear that the magnitude of the 
differences in the means was relatively large42 for “Relative advantage” (Eta squared = 
.220). 
 
A summary of technology diffusion factors identified to have critical gaps by the 
stakeholder groups taken as a whole, as well as individually as processors and retailers, 
are illustrated in Table 4-25 that follows: 
 
                                                 
41Please refer to Appendix 4-18 for detailedtest results for technologydiffusion byretailers.
42 Please refer to Appendix 4-18 for magnitude of the differences in means for technologydiffusion byretailers.
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Table 4-25 Technology diffusion factors with critical gaps by stakeholder groups 
Industry 
Processors Retailers 
V27 Information exchange relationships V27 Information exchange relationships V20 Relative advantage 
V29 Use of traceability systems V29 Use of traceability systems   
V20 Relative advantage V22 Complexity   
  V20 Relative advantage   
 
There were three technology diffusion factors with critical gaps by the stakeholder 
groups as a whole, four by processors and only one by retailers. Across all three 
categories, it was evident that there was only one technology diffusion factor 
determined to have criticality: “Relative advantage”. 
 
4.3.5 Gap analysis of technology diffusion factors – stakeholder locations 
Table 4-2643 shows the results for Test 1 for trust factors by the stakeholder locations as 
an overall. It indicated eight technology diffusion factors had values less than .05, 
which signified the factors had significant differences between their importance and 
performance rating. Hence, H6(b)(i) was supported for these factors. However, the table 
also indicates “Use of mass media” and “Interpersonal networking” had values greater 
than the significance level, which suggest no significant differences exist between the 
importance and performance rating for these two factors. 
 
Table 4-26 Gap analysis of technology diffusion factors by stakeholder locations 
i.e. stakeholders located in urban and rural areas 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V29 Use of traceability systems .000٭ 2 Significant 
V20 Relative advantage .000٭ 3 Critical 
V22 Complexity .000٭ 4 Critical 
V23 Trialability .000٭ 5 Necessary 
V24 Observability .005٭ 6 Necessary 
V21 Compatibility .002٭ 7 Important 
V28 Level of competitiveness .045٭ 8 Important 
V25 Use of mass media .083 9 Important 
V26 Interpersonal networking .083 10 Important 
٭ Indicates statistically significant difference 
 
Table 4-26 provides the results of Test 2 and the top five factors with the highest ranked 
weighted mean gap are as follows: “Information exchange relationships” (7.452), “Use 
of traceability systems” (5.515), “Relative advantage” (3.048), “Complexity” (2.673) 
and “Trialability” (1.805). The cross hairs on the matrix for Test 3 were determined by 
adopting the total mean importance rating (EI = 6.136) as x-axis and the total mean gap 
(Gap = .391) as y-axis. Based on the selection guidelines, there were three technology 
diffusion factors with critical gaps by the stakeholder locations as an overall: 
“Information exchange relationships”, “Relative advantage” and “Complexity”. Using 
                                                 
43Please refer to Appendix 4-19 for detailedtest results for technologydiffusion bystakeholder locations.
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the formula previously discussed to calculate the effect size, it was clear that for the 
selected technology diffusion factors by the stakeholder locations as an overall, the 
magnitude of the differences in the means was relatively large44. 
 
Table 4-2745 presents the outcome of Test 1 for technology diffusion factors by 
stakeholders located in urban areas and results found that seven factors had obtained 
values less than the significance level, which indicated significant differences between 
their importance and performance rating. Hence, H6(b)(ii) was supported for these 
factors. However, the table also indicates “Use of mass media”, “Interpersonal 
networking” and “Level of competitiveness” as having values greater than .05, which 
suggest no significant differences exist between the importance and performance rating 
for these three factors. 
 
Table 4-27 Gap analysis of technology diffusion factors by stakeholders located in 
urban areas 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V29 Use of traceability systems .000٭ 2 Significant 
V20 Relative advantage .000٭ 3 Critical 
V22 Complexity .000٭ 4 Critical 
V23 Trialability .004٭ 5 Necessary 
V24 Observability .032٭ 6 Necessary 
V21 Compatibility .019٭ 7 Important 
V28 Level of competitiveness .083 8 Important 
V26 Interpersonal networking .159 9 Important 
V25 Use of mass media .322 10 Important 
٭ Indicates statistically significant difference 
 
Table 4-27 above provides the results of Test 2 and the top five technology diffusion 
factors include: “Information exchange relationships” (7.026), “Use of traceability 
systems” (6.154), “Relative advantage” (2.794), “Complexity” (2.378) and 
“Trialability” (1.346). The cross hairs for Test 3 were determined by adopting the total 
mean importance rating (EI = 6.133) as x-axis and the total mean gap (Gap = .368) as y-
axis. Based on the selection guidelines, there were three technology diffusion factors 
with critical gaps by the stakeholders located in urban areas: “Information exchange 
relationships”, “Relative advantage” and “Complexity”. Using the calculated values in 
Appendix 4-20, the magnitude of the differences for “Relative advantage” was on the 
high spectrum of the range for medium effect. 
 
Table 4-2846 presents the outcome of Test 1 for technology diffusion factors by 
stakeholders located in rural areas. Results indicated six technology diffusion factors 
                                                 
44Please refer to Appendix 4-19 for magnitude of the differences in means for technologydiffusion bystakeholder locations.
45 Please refer to Appendix 4-20 for detailedtest results for technologydiffusion bystakeholders locatedin urban areas.
46 Please refer to Appendix 4-21 for detailedtest results for technologydiffusion bystakeholders locatedin rural areas.
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ranging from .000 to .049 had obtained values less than the significance level, which 
indicated the factors had significant differences between their importance and 
performance rating. Hence, H6(b)(iii) was supported for these factors. However, the 
table also indicates “Observability”, “Use of mass media”, “Interpersonal networking” 
and “Level of competitiveness” had values greater than .05, which suggest no 
significant differences exist between the importance and performance rating for these 
four factors. 
 
Table 4-28 Gap analysis of technology diffusion factors by stakeholders located in 
rural areas 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 2: Weighted 
Mean Gap 
Analysis Method 
Test 3: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V20 Relative advantage .001٭ 2 Critical 
V22 Complexity .004٭ 3 Significant 
V23 Trialability .028٭ 4 Significant 
V29 Use of traceability systems .007٭ 5 Critical 
V24 Observability .072 6 Significant 
V21 Compatibility .049٭ 7 Important 
V25 Use of mass media .163 8 Important 
V28 Level of competitiveness .332 9 Necessary 
V26 Interpersonal networking .332 10 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-28 provides the results of Test 2 and the top five technology diffusion factors 
are as follows: “Information exchange relationships” (8.754), “Relative advantage” 
(3.874), “Complexity” (3.563), “Trialability” (3.251) and “Use of traceability systems” 
(3.096). The cross hairs for Test 3 were determined by adopting the total mean 
importance rating (EI = 6.147) as x-axis and the total mean gap (Gap = .465) as y-axis.  
 
Based on the selection guidelines, there were three technology diffusion factors with 
critical gaps by stakeholders located in rural areas: “Information exchange 
relationships”, “Relative advantage” and “Use of traceability systems”. Using the 
formula to calculate the effect size, it was clear that for the selected technology 
diffusion factors by stakeholders located in rural areas, the magnitude of differences in 
the means was relatively large47. 
 
A summary of the technology diffusion factors identified to have critical gaps by 
stakeholders across all locations, as well as individually as stakeholders located in urban 
and rural areas, is illustrated in the table (Table 4-29) that follows.  
 
                                                 
47Please refer to Appendix 4-21 for magnitude of the differences in means for technologydiffusion bystakeholders located
in rural areas.
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Table 4-29 Technology diffusion factors with critical gaps identified by stakeholder 
locations 
All Locations Urban Areas Rural Areas 
V27 Information exchange 
relationships 
V27 Information exchange 
relationships 
V27 Information exchange 
relationships 
V20 Relative advantage V20 Relative advantage V20 Relative advantage 
V22 Complexity V22 Complexity V29 Use of traceability systems 
 
There were three technology diffusion factors with critical gaps by the state, urban and 
rural areas alike. Across all three groups, it was evident that there were two technology 
diffusion factors with critical gaps: “Information exchange relationships” and “Relative 
advantage”.  
 
4.3.6 Gap analysis of technology diffusion factors – stakeholder countries 
Table 4-3048 presents the outcome of Test 1 for technology diffusion factors by 
stakeholder countries as an overall and results indicated seven factors had values less 
than .05, which signified the factors had significant differences between their 
importance and performance rating. Hence, H6(c)(i) was supported for these factors. 
However, the table also shows “Use of mass media”, “Interpersonal networking” and 
“Level of competitiveness” had values greater than the significance level, which suggest 
no significant differences exist between the importance and performance rating for 
these three factors. 
 
Table 4-30 Gap analysis of technology diffusion factors by stakeholder countries 
i.e. Australia and Singapore 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V27 Information exchange relationships .000٭ 1 Critical 
V29 Use of traceability systems .000٭ 2 Significant 
V20 Relative advantage .000٭ 3 Critical 
V22 Complexity .000٭ 4 Important 
V23 Trialability .001٭ 5 Necessary 
V21 Compatibility .019٭ 6 Important 
V24 Observability .011٭ 7 Necessary 
V28 Level of competitiveness .159 8 Important 
V26 Interpersonal networking .322 9 Important 
V25 Use of mass media .322 10 Important 
٭ Indicates statistically significant difference 
 
Table 4-30 provides the results of Test 2 and the top five technology diffusion factors 
are as follows: “Information exchange relationships” (7.012), “Use of traceability 
systems” (5.652), “Relative advantage” (2.874), “Complexity” (1.968) and  
“Trialability” (1.538). The cross hairs on the matrix for Test 3 were determined by 
adopting the total mean importance rating (EI = 6.125) as x-axis and the total mean gap 
(Gap = .353) as y-axis. Based on the selection guidelines, there were only two 
                                                 
48Please refer to Appendix 4-22 for detailedtest results for technologydiffusion bystakeholder countries.
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technology diffusion factors with critical gaps by the stakeholder countries as an 
overall: “Information exchange relationships” and “Relative advantage”. The magnitude 
of the differences in the means for the selected factors was large49.  
 
Table 4-3150 presents the outcome of Test 1 for technology diffusion factors by 
stakeholders from Australia and results shows seven technology diffusion factors had 
obtained values less than .05, which indicated the factors had significant differences 
between their importance and performance rating. Hence, H6(c)(ii) was supported for 
these factors. However, the table also indicates “Compatibility”, “Use of mass media” 
and “Level of competitiveness” had values greater than the significance level, which 
suggest no significant differences exist between the importance and performance rating 
for these three factors. 
 
Table 4-31 Gap analysis of technology diffusion factors by Australian stakeholders 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V27 Information exchange relationships .325 1 Critical 
V29 Use of traceability systems .000 2 Significant 
V20 Relative advantage .000 3 Critical 
V22 Complexity .003 4 Necessary 
V23 Trialability .003 5 Necessary 
V24 Observability .018 6 Necessary 
V21 Compatibility .057 7 Important 
V28 Level of competitiveness .000 8 Important 
V25 Use of mass media 1.000 9 Important 
V26 Interpersonal networking .000 10 Important 
٭ Indicates statistically significant difference 
 
Table 4-31 provides the results of Test 2 and the top five technology diffusion factors 
include: “Information exchange relationships” (7.582), “Use of traceability systems” 
(4.663), “Complexity” (4.112), “Trialability” (2.024) and “Relative advantage” (1.986). 
The cross hairs for Test 3 were determined by adopting the total mean importance rating 
(EI = 6.182) as x-axis and the total mean gap (Gap = .364) as y-axis. Based on the 
selection guidelines, two technology diffusion factors with critical gaps were identified 
by the stakeholders from Australia: “Information exchange relationships” and “Relative 
advantage”. Using the formula to calculate the effect size, it was clear that the 
magnitude of the differences in the means was relatively large51 for “Relative 
advantage”, while “Information exchange relationships” had a smaller effect. 
 
                                                 
49Please refer to Appendix 4-22 for magnitude of the differences in means for technologydiffusion bystakeholder countries.
50 Please refer to Appendix 4-23 for detailedtest results for technologydiffusion bystakeholders fromAustralia.
51 Please refer to Appendix 4-23 for magnitude of the differences in means for technology diffusion by stakeholders from
Australia.
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Table 4-3252 that follows shows the results for technology diffusion factors by 
stakeholders from Singapore and it indicates three factors ranging obtained values less 
than .05, which signifies the factors had significant differences between their 
importance and performance rating. Hence, H6(c)(iii) is supported for these factors. 
However, the table also shows “Relative advantage”, “Compatibility”, “Trialability”, 
“Observability”, “Use of mass media”, “Interpersonal networking” and “Level of 
competitiveness”, had values greater than the significance level, which suggest no 
significant differences exist between the importance and performance rating for these 
seven factors. 
 
Table 4-32 Gap analysis of technology diffusion factors by Singapore stakeholders 
Variable Technology Diffusion Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: Unweighted 
IPA Method 
V29 Use of traceability systems .003٭ 1 Significant 
V27 Information exchange relationships .000٭ 2 Critical 
V22 Complexity .030٭ 3 Important 
V21 Compatibility .186 4 Important 
V20 Relative advantage .267 5 Important 
V23 Trialability .083 6 Necessary 
V26 Interpersonal networking .163 7 Important 
V25 Use of mass media .330 8 Important 
V28 Level of competitiveness .330 9 Important 
V24 Observability .330 10 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-32 provides the results of Test 2 and the top five technology diffusion factors 
are as follows: “Use of traceability systems” (6.598), “Information exchange 
relationships” (6.075), “Complexity” (1.875), “Compatibility” (0.975) and “Relative 
advantage” (0.930). The cross hairs for Test 3 were determined by adopting the total 
mean importance rating (EI = 6.030) as x-axis and the total mean gap (Gap = .335) as y-
axis.  
 
Based on the selection guidelines, only one technology diffusion factor with critical gap 
was identified by the stakeholders from Singapore: “Information exchange 
relationships”. Using the calculated values in Appendix 4-24, the magnitude of the 
differences for “Information exchange relationships” had a large effect (Eta squared = 
.452).  
 
A summary of technology diffusion factors identified to have critical gaps by 
stakeholder countries as an overall, as well as separately as stakeholders from Australia 
and Singapore, is illustrated in Table 4-33 that follows:  
 
                                                 
52Please refer to Appendix 4-24 for detailedtest results for technologydiffusion bystakeholders fromSingapore.
 100
Table 4-33 Technology diffusion factors with critical gaps identified by stakeholder 
countries 
Worldwide Australia Singapore 
V27 Information exchange 
relationships 
V27 Information exchange 
relationships 
V27 Information exchange 
relationships 
V20 Relative advantage V20 Relative advantage   
 
There were two technology diffusion factors with critical gaps by stakeholder countries 
as a while, two by stakeholders from Australia and only one by stakeholders from 
Singapore. Across all three groups, it was evident that there was only one technology 
diffusion factor deemed to have criticality: “Information exchange relationships”. 
 
Having identified the critical factors affecting the level of technology diffusion across 
all three categories i.e. stakeholder groups, stakeholder locations and stakeholder 
countries, the next section discusses the data analysis of quality. 
 
4.4 Data analysis relating to quality 
This section begins with a comparison of importance and performance rating of quality 
factors by stakeholders from Singapore53. It is then followed by a discussion of the 
results of different methods of gap analysis used to identify quality factors with critical 
gaps. Table 4-34 identifies the mean importance and performance rating of quality 
factors by stakeholders from Singapore and it shows the total importance rating was 
higher than its performance rating (EI = 6.194, PP = 4.828).  
 
Table 4-34 Mean importance and performance rating of quality factors by 
stakeholders from Singapore 
 Variable Quality Factor Importance (EI) Performance (PP) 
V30 Consistent grade of quality 6.550 5.050 
V31 Satisfy requirements and specifications 6.450 4.700 
V32 Value for money 6.800 4.800 
V33 Competitive pricing 6.650 4.900 
V34 Mandatory traceability 4.600 3.400 
V35 Quality assurance 6.300 6.250 
V36 Supply of clean and safe products 6.700 6.650 
V37 Constant supply 6.400 5.000 
V38 Knowledge of customer needs 6.200 3.900 
V39 Understand and differentiation of Asian cultures 6.350 3.550 
V40 Specific information exchange 6.150 4.550 
V41 Receipt of newsletters and updates 6.000 4.250 
V42 Relationships based on trust and friendship 6.050 6.100 
V43 Supply chain transparency 5.800 5.200 
V44 Guaranteed supply of products/services 6.500 4.800 
V45 Fixed terms contracts 5.600 4.150 
  Total Mean 6.194 4.828 
 
                                                 
53Refers to the retailers fromSingapore only.
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While “Value for money” had the highest importance rating (EI = 6.800), “Supply of 
clean and safe products” had the highest performance rating (PP = 6.650), which are 
both indicated in red within the table. The table also indicates “Mandatory traceability” 
having the lowest importance and performance rating (EI = 4.600, PP = 3.400), which 
are indicated in blue.  
 
4.4.1 H7: Importance and performance rating of quality 
The results of the paired-samples t-test can be found in Appendix 4-25 and shows the 
probability was less than .05. Hence, the null hypothesis of no difference was rejected. 
In other words, there was a significant difference in the importance and performance 
rating of quality by the stakeholders from Singapore (H7 was supported). 
 
4.4.2 Gap analysis of quality factors 
Table 4-3554 that follows presents the outcome of Test 1 for quality factors by the 
stakeholders from Singapore and results indicated twelve quality factors had values less 
than the significance level of .05, which suggest there were significant differences 
between their importance and performance rating. Hence, H7 was supported for these 
factors. However, the table also shows “Quality assurance”, “Supply of clean and safe 
products”, “Relationships based on trust and friendship” and “Supply chain 
transparency” had values greater than .05, which suggest no significant differences exist 
between the importance and performance rating for these four factors. 
 
Table 4-35 Gap analysis of quality factors by Singapore stakeholders 
Variable Quality Factor 
Test 1: Paired-
Samples T-Test 
Sig. Value 
Test 1: Weighted 
Mean Gap 
Analysis Method 
Test 2: 
Unweighted 
IPA Method 
V39 Understand and differentiation of Asian cultures .000٭ 1 Critical 
V38 Knowledge of customer needs .000٭ 2 Critical 
V32 Value for money .000٭ 3 Critical 
V33 Competitive pricing .000٭ 4 Critical 
V31 Satisfy requirements and specifications .000٭ 5 Critical 
V44 Guaranteed supply of products/services .000٭ 6 Critical 
V41 Receipt of newsletters and updates .001٭ 7 Significant 
V40 Specific information exchange .000٭ 8 Significant 
V30 Consistent grade of quality .000٭ 9 Critical 
V37 Constant supply .000٭ 10 Critical 
V45 Fixed terms contracts .000٭ 11 Significant 
V34 Mandatory traceability .012٭ 12 Necessary 
V43 Supply chain transparency .214 13 Necessary 
V36 Supply of clean and safe products .330 14 Important 
V35 Quality assurance .330 15 Important 
V42 Relationships based on trust and friendship .871 16 Necessary 
٭ Indicates statistically significant difference 
 
Table 4-35 provides the results of Test 2 and the top ten quality factors with the highest 
ranked weighted mean gap are as follows: “Understand and differentiation of Asian 
cultures” (17.780), “Knowledge of customer needs” (14.260), “Value for money” 
                                                 
54Please refer to Appendix 4-26 for detailedtest results for qualitybystakeholders fromSingapore.
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(13.600), “Competitive pricing” (11.638), “Satisfy requirements and specifications” 
(11.288), “Guaranteed supply of products/services” (11.050), “Receipt of newsletters 
and updates” (10.500), “Specific information exchange” (9.840), “Consistent grade of 
quality” (9.825) and “Constant supply” (8.960). The cross hairs on the matrix for Test 3 
were determined by adopting the total mean importance rating (EI = 6.194) as x-axis 
and the total mean gap (Gap = 1.366) as y-axis.  
 
Based on the selection guidelines, there were eight quality factors with critical gaps 
identified by the stakeholders from Singapore: “Understand and differentiation of Asian 
cultures”, “Knowledge of customer needs”, “Value for money”, “Competitive pricing”, 
“Satisfy requirements and specifications”, “Guaranteed supply of products/services”, 
“Consistent grade of quality” and “Constant supply”. Using the formula to calculate the 
effect size, it was clear that for the selected quality factors by Singapore, the magnitude 
of the differences in the means was relatively large55. 
 
4.5 Conclusion 
The analysis of data collected in this chapter has turned up numerous findings. The 
research found that there was a significant difference between the importance and 
performance rating of both trust and technology diffusion by all three categories i.e. 
stakeholder groups, stakeholder locations and stakeholder countries. Within each 
category, the individual groups also noted significant differences between their 
importance and performance rating of trust and technology diffusion factors. In addition 
to testing for significant differences for trust and technology diffusion, the research also 
concentrated on testing quality factors from Singapore stakeholders’ perspective. The 
research identified there was a significant difference in the importance and performance 
rating of quality by the stakeholders from Singapore. 
 
The research drew on the results collected from three separate analysis methods for 
determining the existence of statistically significant differences i.e. the paired-samples 
t-test; weighted mean gap analysis; and unweighted IPA. The combination of these 
results formed the selection criteria for a factor with a critical gap. Firstly, the factor 
must obtain a value that is less than the significance level of .05 for the paired-samples 
t-test. Secondly, the factor must be within the top ten factors with the highest weighted 
mean gap value for the second test, which is weighted mean gap analysis. Thirdly, the 
factor must fall within the “Critical” improvement quadrant for unweighted IPA 
method. Only upon satisfying these three criteria were factors considered for selection. 
 
This research has concluded that all trust and technology diffusion factors had 
performance gaps, which suggest the need for improvement in these areas. Seven 
common trust factors were identified to have critical gaps across the stakeholder groups 
as a whole and individually as processors and retailers. They were as follows: “Level of 
responsiveness”, “Products/services customization”, “Products/services as per 
agreement”, “Timely products/services”, “Predictable behavior”, “Reliability of advice” 
and “Safety and quality standards”. In comparison, there were only six common trust 
                                                 
55Please refer to Appendix 4-26 for magnitude of the differences in means for qualitybystakeholders from Singapore.
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factors with critical gaps as rated by the stakeholder locations and individually as 
stakeholders from urban and rural areas: “Level of responsiveness”, “Products/services 
customization”, “Safety and quality standards”, “Predictable behavior”, “Reliability of 
advice” and “Standards and performance levels”. Additionally, the research found five 
common trust factors by stakeholder countries as a whole and individually as 
stakeholders from Australia and Singapore. They were as follows: “Level of 
responsiveness”, “Products/services customization”, “Safety and quality standards”, 
“Predictable behavior” and “Products/services as per agreement”. 
 
The results concerning technology diffusion highlighted only one common factor to 
have a critical gap across the stakeholder groups as a whole and individually as 
processors and retailers: “Relative advantage”. The research also established two 
common technology diffusion factors to have critical gaps as rated by stakeholder 
locations as a whole and individually as stakeholders from urban and rural areas. They 
were as follows: “Information exchange relationships” and “Relative advantage”. 
Furthermore, the research recognized one common technology diffusion factor by 
stakeholder countries as a whole and individually as stakeholders from Australia and 
Singapore: “Information exchange relationships”. 
 
The research, in addition to analyzing trust and technology diffusion factors, studied 
quality factors from Singapore stakeholders’ perspective and identified eight factors 
with critical gaps: “Understand and differentiation of Asian cultures”, “Knowledge of 
customer needs”, “Value for money”, “Competitive pricing”, “Satisfy requirements and 
specifications”, “Guaranteed supply of products/services”, “Consistent grade of quality” 
and “Constant supply”.  
 
Having discussed in detail the data analysis for trust and technology diffusion factors, as 
well as quality factors, the next chapter discusses the implications of the research 
findings. 
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CHAPTER 5 
IMPLICATIONS AND DISCUSSIONS 
 
This chapter begins with a discussion of the implications of research 
findings for trust, technology diffusion, and quality factors as analyzed in 
the previous chapter, which is later followed by the conclusion of the 
chapter. 
 
5.1 Implications of research findings for trust 
This part of Chapter 5 looks at the implications of the results of data analysis for trust in 
the last chapter. Figure 5-1 on the following page illustrates the common trust factors 
within the interception of the three categories i.e. stakeholder groups, stakeholder 
locations and stakeholder countries. The first factor located within the intercept 
concerning “Level of responsiveness” was related to “Behavior of partners: 
Responsiveness of our partners to changes in specification at short notice” in the survey 
questionnaire. In the current market conditions of increasing levels of product variety 
and customization, the ability to respond to changes in customer specifications in a 
timely fashion can certainly create a critical business advantage over others. A range of 
previous studies identified uncertainty as the core reason for responsiveness (Davis 
1993; Fisher, Hammond, Obermeyer & Raman 1994; Randall, Morgan & Morton 
2003). There would not be any need for responsiveness given a perfect condition where 
reliable information about supply and demand is ready available and shared. One buyer 
quotes: 
 
“…absolutely no sense of urgency at all…so slow to respond to our 
requests.” 
 
Ideally, partners and suppliers should be responsive to changes in market conditions 
that result from changes in uncertain factors of weather, product perishability, 
government policies, and technology. Suggestions for improving the level of 
responsiveness have been made by numerous authors, for example Bagchi & Skjoett-
Larsen (2002) and Gunasekaran & Ngai (2004), which targets information transparency 
along the supply chain. Information sharing is usually achieved through the increased 
use of information technology or a closer integration between supply chain partners 
(Bagchi & Skjoett-Larsen 2002) in order to facilitate two-way communication. Some 
authors take a more critical view of the extent to which information systems can solve 
supply chain problems and increase their responsiveness, pointing out that other inter-
organizational aspects, such as trust (McIvor, Humphreys & McCurry 2003; 
Akkermans, Bogerd & van Doremalen 2004) should be an adjunct to a simple exchange 
of information. 
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Figure 5-1 Trust factors of importance within the interception of the three 
categories 
 
“Products/services customization” was the second trust factor to be identified with a 
critical gap within the intercept. It was linked to “Adaptability: Customization of 
products and services for our organization” in the questionnaire. To provide 
customization, the organization must be able and willing to vary the product offering in 
order to suit their supply chain partner’s needs and requirements. In line with Peppers 
(1995), customization here can be defined as letting partners teach the company what 
they want so it can be given back to the partners. With such an approach, the 
completion of a sale is not the end of the marketing process but rather the beginning of 
a relationship in which the up- and downstream stakeholders become interdependent 
(Toffler 1980; Webster 1996). The most importance factor determining the success of 
customization is customization sensitivity (Hart 1995), which is based on two 
fundamental tenets: uniqueness of needs and sacrifice gap. Each partner’s needs are 
uniquely individual and tend to be positively correlated to the demand pattern. For 
example, if product functionality is of utmost importance, then it is very likely that 
customization is of no concern. However, if it is product innovation that is important, 
then partners are more than likely to be concerned with product customization. Sacrifice 
gap refers to the gap between the desired product and what is actually available in the 
marketplace (Gilmore & Pine 1997). Typical product offerings, which are often 
designed for normal requirements, tend to create such gaps and in turn, create more 
opportunities for customization. The inability to provide customization for the firm’s 
supply chain partners may signify the supply of unsuitable products or not being able to 
supply the right products as required by the partners. On the word of Peppers & Rogers 
(1993), product customization is the ultimate form of differentiation on which 
tomorrow’s business success will be built. 
 
Third trust factor to be identified within the intercept was “Predictable behavior” and it 
correlated to “Behavior of partners: Performance of our partners can be accurately 
 107
predicted” in the questionnaire. The norms governing relationships are learned through 
past exchanges (Weitz & Jap 1995) as partners interact with each other. It refers to the 
behavioral standards against which group members evaluate the appropriateness of their 
conduct (Campbell 1997). These norms are manifested by the behaviors i.e. joint 
problem-solving, open information sharing and relationship-specific investments 
(Anderson & Weitz 1992; Noordewier, John & Nevin 1990; Spekman & Salmond 
1992) that each partner displays in the buyer-seller relationship. Joint problem-solving 
and the open exchange of information assist in the coordination of up- and downstream 
supply chain activities. In addition, frequent information exchange also fosters 
confidence in the continuity of the relationship and reduces dysfunctional conflict 
(Anderson & Narus 1990; Dwyer, Schurr & Oh 1987). Recent studies on channel 
relationships have found that investment in a relationship by one side serves to signal 
sincerity to the other and long-term intentions (Gundlach, Achrol & Mentzer 1995). 
Over time, idiosyncratic investment transforms an economic exchange into a socially 
embedded relationship (Galaskiewicz & Shatin 1981; Granovetter 1985; Ring & Van de 
Ven 1994). Commitment to a supply chain partner can certainly leave the organization 
open and very susceptible to exploitation and hence, there has to be some sort of 
protection as such: trust. Trust reduces the likelihood that the other party will act 
opportunistically (Bradach & Eccles 1989). This is because through trust, trading 
partners develop confidence that over the long-term, short-term inequities will be 
corrected to yield long-term benefit (Alvesson & Lindkvist 1993). While trust can 
substitute for contracts in many exchanges and serve as an alternative control 
mechanism (Bradach & Eccles 1989), Driscoll (1978) and Scott (1980) found that only 
specific situational trust predicts organizational outcomes. This is in keeping with 
previous empirical work (Gulati 1995; Morgan & Hunt 1994) on trust and commitment 
suggests that when organizations perceive mutual trust between themselves and their 
supply chain partners, they are more likely to commit to a partnership. The level of 
commitment and trust has a direct impact on the actions and behaviors of parties in a 
partnership. 
 
“Safety and quality standards” was the fourth trust factor to be identified with a critical 
gap within the intercept. It was linked to “Competence trust: Confidence in our partners 
to follow safety and quality standard requirements precisely” in the questionnaire. The 
Australian beef cattle industry is very much aware of the negative impact resulting from 
unsatisfactory safety and quality standards i.e. reduced confidence and trust in the 
products and the brand to which it is tied to. Consumers have become increasingly 
concerned about health issues relating to their daily food intake, including food safety 
issues such as BSE crises, FMD outbreaks, and growth hormones. It should be noted 
that traceability alone does not contribute to higher levels of safety or other quality 
attributes; it merely transfers information along the supply chain. In order for 
traceability to affect quality, it must be associated with some type of quality assurance 
mechanism (such as Meat Standards Australia) that imposes a set of standards and 
procedures, and specifies data to be recorded (such as NLIS), so that quality can be 
assured. One Singapore buyer quotes: 
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“…Australia provides one of the safest and cleanest beef meats across the 
world…no competition here.” 
 
Ensuring that supply chain partners have effective quality assurance schemes in place 
helps in assuring the supply chain and eventual consumers that the products are safe i.e. 
such systems will address safety and quality of both the products and processes alike. 
These systems can ensure traceability (down the chain) and provenance (up the chain) 
for the benefit of all stakeholders (Baines 2002). However, given the recent BSE 
outbreaks, the use of quality assurance systems by itself are simply not enough to 
address the public’s concern about meat safety and quality. Extensive research shows 
that comprehensive, independently verified assurance had become a vital prerequisite to 
restoring long-term consumer confidence in the meat industry (Lindsay 2000). 
Consumers now expect all meat products to adhere to standards covering both food 
safety and other factors, such as animal welfare.  
 
“Products/services as per agreement” was the common trust factor to be identified by 
both stakeholder groups and stakeholder countries, to have a critical gap. This factor 
was related to “Competence trust: Confidence in our partners to carry out work/provide 
services as promised” in the survey questionnaire. Supply chain partners who cannot be 
depended on to deliver work or provide services as promised contributes significantly to 
supply chain inefficiencies and promote weak relationships between members. 
Competency simply refers to the qualifications, skills, competences, and knowledge 
required to deliver the product or service in the expected quality (Mayer & Davis 1999; 
Brown & Dacin 1997). Further, Athey & Orth (1999) add it is a set of observable 
performance dimensions that are linked to high performance, and that provides the 
organization with sustainable competitive advantage. Fundamentally, it is the 
expectation that a partner will perform its role competently. Without being competent, a 
supplier cannot deliver good quality or fulfill work requirements as promised and the 
consumer will only trust a supplier if he/she is convinced that the supplier is competent 
enough to fulfill his/her demands (Voeth & Rabe 2004). This is corroborated by several 
studies that demonstrate that competence has a positive impact on trust (Doney & 
Cannon 1997; Moorman, Desphande & Zaltman 1993). Competencies can be used for 
translating business strategy into job-related and individual skills and behaviors that 
people can understand and therefore be implemented in support for organizational 
change. Boyatzis (1982) suggested that a job competency is an underlying characteristic 
of an employee, which results in effective and/or superior performance in a job. Hence, 
employees’ competencies and the integration of human resource policies and practices 
with business strategies play a central role for sustained competitive advantage (Hendry 
& Pettigrew 1986; Barney 1991; Lado & Wilson 1994; Kamoche 1996).  
 
“Timely products/services” was another trust factor to be identified as having a critical 
gap by the stakeholder groups and it was related to “Contractual trust: Confidence in 
our partners to carry out work/provide services at an agreed time” in the questionnaire. 
Risk and supply chain uncertainty carry increased threat of supply chain disruptions and 
delays in the supply of products/services to supply chain partners. It can be reflected in 
longer and more variable lead times, quality variance, and low information exchange. 
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There are several forms of competitive advantage to be gained from a focus on time 
such as increased responsiveness to partner’s needs, innovations, working capital, 
development and quality costs, increased prices and productivity (Smith & Reinertsen 
1991; Wheelwright & Clark 1992; Hui 2004). The aim is to condense the supply chain 
in an orderly, logical, and progressive manner that reduces waste time and the ratio of 
cost added to value added. The individual elements of lead time and the way in which 
they interact within and between the different process stages in the supply chain can 
materially affect the performance of the business (Horscroft & Braithwaite 1990). It 
makes an astonishing impact not just on the total operating economics of the business 
but also on its marketplace flexibility and penetration, staff morale and its ability to 
organize to face new challenges (Horscroft & Braithwaite 1990).  
 
“Reliability of advice” was the mutual trust factor to be identified by both stakeholder 
groups and stakeholder locations to have a critical gap. This factor was related to 
“Goodwill trust: Reliability of our partners’ advice” in the questionnaire. Goodwill trust 
refers to a willingness to do more than is formally expected when an unforeseen 
situation arises and grows when a partner commits to be responsive to certain requests 
outside the norm (Sako 1992; Sirdeshmukh, Singh & Sabol 2002). To put it simply, it is 
behavior from one party to place his/her partner’s interest ahead of their own. Whilst 
this form of trust is relatively hard to establish at the early interaction stages between 
partners, goodwill trust is seen to be a central element of total trust as the relationship 
grows. Furthermore, goodwill trust accumulates when a partner solves an issue in an 
equitable and efficient manner. The more competent a partner, the higher the level of 
goodwill trust. It should also be noted that when a supply chain partner strictly adhere 
within the confines of contract terms, the level of goodwill trust is greatly reduced. 
 
“Standards and performance levels” was another trust factor to be identified with a 
critical gap by stakeholder locations and it was related to “Contractual trust: Confidence 
in our partners to carry out work/provide services with the standards and performance 
as agreed” in the questionnaire. According to Heffernan (2004), contractual trust refers 
to each supply chain partner adhering to specific written or oral agreements. Contractual 
trust is also shown when partners uphold an ethical standard, namely that of keeping 
promises (Sako 1992). The level of contractual trust increases or decreases by how well 
one party actually performs at verbal agreements made with its partners. In this sense, 
trust gradually develops by the partner doing exactly what they said they would do, 
either verbally or in written form. Unsatisfactory work standards and performance 
levels, which may be explicitly stated in the contract, can lead to products/services that 
are not of suitable standards acceptable by the next link in the supply chain. This can be 
further passed on through to the end-users of the products/services. 
 
5.2 Implications of research findings for technology diffusion 
This section looks at the implications of the results of data analysis for technology 
diffusion in the last chapter. Figure 5-2 on the following page shows there is no 
common technology diffusion factor that lies within the interception of the three groups. 
However, the figure shows there was a common technology diffusion factor between 
stakeholder groups and stakeholder locations concerning “Relative advantage”. This 
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factor was related to “Innovative characteristics: Perceived as being beneficial to our 
organization” in the survey questionnaire. The innovation process involves the 
generation, adoption and implementation, and incorporation of new ideas and practices 
(Axtell, Holman, Unsworth, Wall, Waterson & Harrington 2000; Van de Ven, Angle & 
Poole 1989). As Akinboye (2000) puts it, innovation is the application of ideas, 
concepts, and designs to create wealth. In relation to organizational management, 
innovation is the process of being creative and implementing new methods to organize 
or run a company and create improved results (Gates & Cooksey 1998; Ten Bos 2000). 
In the innovation change process, creativity leads to invention, and the first introduction 
or implementation of an invention is innovation, which could lead to adoption and 
adoption results from diffusion process (Ehigie & McAndrew 2005). 
 
 
Figure 5-2 Technology diffusion factors of importance within the interception of 
the three categories 
 
Of specific importance are the characteristics of the innovation (relative advantage, 
compatibility, complexity, trialability and observability) and they serves the purpose of 
indicators of future rates of adoption. The success of innovations depends on the extent 
to which these traits are present and on other conditions such as the compatibility of the 
innovation to the existing values and beliefs held in the social system, the nature of the 
social system, the effectiveness of the communication channels, and the efforts of the 
change agents (Chaudhuri 1994). The Australian beef cattle industry needs to recognize 
the importance of adoption of new technology and how improving current technology 
helps provide opportunities for a more efficient and competitive supply chain. An 
organization with inefficient or unproductive technology can lead to processes not 
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compatible with its supply chain partners. This was the main reason why Australia 
chose to mandate NLIS technology in a bid to ensure technology integration throughout 
the chain. However, every effort to improve integration will be stymied by internal 
cultural forces bent on resisting change (organizational behavior) and problems with the 
compatibility of various technologies already in place. This factor goes hand in hand 
with the factor discussed in the following section. 
 
Both location and country groups identified the other common technology diffusion 
factor to have a critical gap: “Information exchange relationships”. The factor was 
related to “Change agent: Establishment of information exchange relationships with our 
business partners” in the survey questionnaire. The implication of a performance gap in 
information exchange could mean management needs to observe exchange relationship 
issues and perhaps a general breakdown in effective operations in the supply chain. 
Throughout the Queensland region, stakeholders are embracing new technologies 
ranging from electronic mail (email) for enhanced communications through to 
investments in cool chain technology. Because Australia has sparsely settled regional 
and rural areas, widely separated town, and limited physical access to business services 
outside major centers, internet access definitely has the potential to provide tangible 
benefits that reduces these physical aspects of remoteness otherwise unavailable to 
country people. Under these conditions, access to adequate telecommunications services 
is critical. However, it is not only access, but also the speed of access.  
 
Generally, in isolated locations, downloads can be extremely slow. Facsimile and/or 
mail are frequently used in place of the internet, while satellite services are too 
expensive for most rural consumers. Advances in information technology and the 
spread of internet-based communications and e-commerce continues to place increasing 
pressure on the current aging telecommunications infrastructure, much of which was 
only designed for limited voice telephony and not for the high-speed data interchange 
now demanded by the information age. In addition to the low level of 
telecommunication services available, regional, and rural stakeholders are also hindered 
by the uncertainty of power supplies. Many still do not have access to mains power and 
are heavily dependent on running generators, which do not provide reliable power 
supply required by modern technology.  
 
The Queensland Government’s Beef Industry Taskforce recently determined that 75 
percent of regional and rural Queensland was technologically inadequate. This shortfall 
in technological adequacy extended beyond access to advanced telecommunications and 
found some had no telephone lines, no access to fax facilities, no access to email 
services and no current ability to operate computers. On December 15, 2004, Premier 
Beattie stated in part that: 
 
“Telstra is a long way from having the service level right in 
Queensland…no one can claim we have a system that is up to the mark… 
(it’s) tough luck if you live outside a metropolitan area.” 
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For those with access to high-speed internet connection, the use of email facilitates and 
improves communications while minimizing the costs of doing international business. 
However, it would seem that there is a general lack of information flow from suppliers 
to buyers overseas as cited by one retailer in Singapore: 
 
“…no good, we simply don’t get any from Australia…we need useful 
information so we can plan properly.” 
 
This could be improved with an enhanced communication including price transparency, 
the benefits of long-term planning and fixed prices in the form of email, facsimile, mail 
or newsletters. The next section discusses the implications of the quality factors 
identified to have critical gaps by Singapore. 
 
5.3 Implications of research findings for quality 
This section looks at the implications of the results of data analysis for quality in the last 
chapter. There were eight quality factors with critical gaps that were identified by the 
stakeholders from Singapore. While the first quality factor concerned “Understand and 
differentiation of Asian cultures”, which was linked to “Market understanding: 
Suppliers understand our culture and differentiate between Asians”, the second quality 
factor concerned “Knowledge of customer needs” and was related to “Market 
understanding: Suppliers know our needs, tastes, cooking and eating methods” in the 
questionnaire. Both factors had one commonality i.e. market understanding by 
suppliers. Many Australian suppliers lacked the general understanding of Asian cultures 
and differing needs of each country. Culture is the set of socially transmitted behaviors, 
arts, beliefs, speech, and all other products of human work and thought that characterize 
a particular population (Erickson, Akridge, Barnard & Downey 2002). Instead of being 
inherited automatically at birth, culture is transmitted from one generation to the next by 
way of learning and it helps to define perceptions, beliefs, practices, communication 
styles, relationships, and family roles. For example, all cultures have some interest in a 
“higher power” or the supernatural as seen in their various religions. Attitudes toward 
oneself, others, and the world also distinguish cultures. Singapore is a multi-religious 
country. 
 
Table 5-1 Ethnic group and religion in Singapore by percentage 
  Ethnic Group 
Religion Chinese Malays Indians Others 
Buddhism 53.6 0.1 0.7 13.7 
Taoism 10.8 - - 0.2 
Islam 0.3 99.6 25.6 22.3 
Hinduism - - 55.4 1.1 
Sikhism - - 5.4 0.2 
Christianity 16.5 0.3 12.1 53.3 
Other religions 0.3 - 0.3 1.1 
No religion 18.6 0.1 0.6 8.1 
Source: Statistics Singapore (2000) 
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According to Statistics Singapore (2000), 54 percent of the Chinese population in 
Singapore identified themselves as Buddhists56 (see Table 5-1). Essentially, according 
to the religious teachings, the ethical and moral principles are governed by examining 
whether a certain action, whether connected to body or speech is likely to be harmful to 
one’s self or to others and thereby avoiding any actions which are likely to be harmful. 
A layman practicing Buddhism cultivates good conduct by training in what are known 
as the “Five Precepts”, one of which is to undertake the training to avoid taking the life 
of beings. This precept applies to all living creatures not just humans. It is their belief 
that all beings have a right to their lives and that right should be respected. 
Understanding the targeted market and knowing customers’ needs are essential in such 
a demand-driven environment. 
 
Food is selected, prepared, presented, and eaten differently in cultures. For example, in 
Singapore, most of the prepared food bought outside home is often consumed at hawker 
centers (street stalls) or food courts, rather than at actual restaurants. These hawker 
centers are relatively abundant which leads to low prices and encourages a large 
consumer base. As these hawkers serve the general public, they would certainly require 
smaller cuts of beef. Having smaller cuts will shorten preparation time for the dishes; 
this means more time to serve customers and enhancing business success. The need for 
smaller cuts also arises from the ever-changing lifestyle of end consumers. A climb in 
the number of women in the work force and less young people cooking has created a 
spike in the demand for more portion-controlled cuts, marinated cuts, easy-to-prepare 
and ready-to-eat products. Despite expressing such feelings and specific request for 
portion cuts, Australian suppliers do not listen and insist on selling customers full sets, 
which are not appropriate for the Singapore market. An improvement in customer focus 
is indispensable to make available the customer desired products. Opportunities exist 
for Australian suppliers to invest in processing plants to cut and package beef as needed 
and then supplying to Singapore buyers. 
 
While the third quality factor concerned “Value for money”, which was linked to 
“Price: Value for money”, the fourth concerned “Competitive pricing” and correlated to 
“Price: Competitively priced compared to others” in the questionnaire. Both factors had 
one commonality i.e. product pricing. Situations where many organizations are 
competing for the same consumer with homogeneous product offerings, price is the 
defining factor that differentiate firms, establishes a competitive position over others 
and acts as a powerful competitive weapon (Dolan & Simon 1996; Kotler 2003; Lucas, 
Bush & Gresham 1994). It must be noted that price alone, however, can rarely build or 
maintain an organization’s marketing strategy. For a price advantage to be sustained, 
the firm must ultimately shift in the direction of value-added activities. As one retailer 
in Singapore cites: 
 
“…local buyers want cheaper products, so price differentiation plays a 
major part in their purchasing behavior.” 
 
                                                 
56This figure mayhave increasedsince the year 2000 as the population census is onlytaken once everyten years.
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There is evidence to show Singapore buyers prefer to buy a specific quality at the right 
price rather than the best quality at a higher price. This increased need to tighten the 
purse strings on everyday items may be the effects of the recent economic downturn 
noticeable in the U.S. stock exchange market. As another buyer in Singapore quotes: 
 
“Some buyers may be willing to pay more for a better quality of meat, but 
there is a higher percentage of local buyers who are not as willing to pay a 
premium when they can get a substitute for half the price.” 
 
The U.S. Department of Agriculture (USDA) had recently announced the nation’s 
largest beef recall in February 2008 and advised to destroy 65 million kilograms of beef 
products manufactured by Hallmark/Westland Meat Packing Company at its 
Californian plant. The company was reported to have slaughtered cows that were too 
sick to even walk. Cattle weakened by disease are not supposed to enter the food supply 
because of the real possibility they could be suffering from BSE. This recall applied to 
all beef slaughtered since February 2006, two years after the discovery by the relevant 
authorities. Although the Agri-Food and Veterinary Authority (AVA) has reassured 
Singapore consumers the beef recall will not have any impact as Hallmark/Westland 
does not have approval to export into Singapore and none of the company’s products 
had been imported, the effects have already been felt with many consumers opting to 
buy alternative meats such as poultry and pork. In fact, very little U.S. beef from any 
organization is imported (AVA reports only 349 tonnes were imported last year). The 
bulk of beef brought into Singapore came from Brazil, which supplied 14, 530 tonnes in 
2007, and Australia, which provided 8933 tonnes, while 4585 tonnes came from New 
Zealand (Statistics Singapore, 2007). One Singapore buyer confirms: 
 
“…most supermarkets here sell beef from Brazil, but Australia beef is still 
better…beef from Latin America is of third grade quality, but the price 
cost is almost half of that from Australia.” 
 
Australian suppliers could very well use this recent product recall to its advantage by 
reinforcing Australia’s reputation for producing safe and clean beef products. Two of 
Australia’s greatest strengths are product safety and proximity. Many assumed Australia 
produces safe meat and for that reason, buyers, and end-users alike are simply not 
concerned. Product safety is a definite competitive advantage. However, to use it as the 
primary focus of a marketing campaign would prove detrimental (a single disease 
outbreak is all it takes to damage this image). Proximity to Asia and the freshness of 
products this implies offers a sustainable competitive advantage that none of Australia’s 
major competitors can claim. This, coupled with a reinforced image for producing safe 
and clean products, will further augment the competitive edge Australia has over others. 
 
The fifth quality factor concerned “Satisfy requirements and specifications”, which was 
related to “Quality: Meets our requirements and specifications”. The sixth factor 
concerned “Consistent grade of quality” and it was linked to “Quality: Consistency of 
quality” in the questionnaire. Both factors had one commonality i.e. product quality. 
The variations in quality are highly dependent on the end users’ requirements. For 
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example, those in the restaurant business tend to request for premium quality meat such 
as grain-fed beef; they are likely to be less concerned with the appearance of the meat 
and emphasize more on the importance of eating quality. The quality of Australian beef 
is excellent as compared to similar grades of beef from different countries. As one 
Singapore buyer puts it: 
 
“…the best beef meat is without a doubt from Australia…in terms of 
quality and punctuality, Australia can be trusted.” 
 
However, the Australian meat industry generally accepts that some U.S. grain-fed beef 
is more consistent than its home-grown beef (MLA 2001). For example, U.S. grain-fed 
beef tends to be more consistently tender and is more predictable. Another Singapore 
buyer who quotes confirmed this: 
 
“Quality-wise, customers want meat that is tender and sweet, and Brazilian 
beef seem to satisfy their wants…American beef is much tenderer, 
whereas Australian beef is very tough.” 
 
Some buyers appear to be under the impression that U.S. beef is better than its 
Australian counterpart in terms of quality. Taking into account this is only true for 
certain types of meats, the positioning and promotion of U.S. meat may very well have 
much influence on buyers’ perceptions on quality. For example, many prestigious and 
luxurious hotels in Singapore use U.S. beef in their restaurants, which supports a 
premium quality positioning. As such, many consumers are led to believe that U.S. beef 
is of superior quality. Another issue of concern is trimming and cutting techniques. In 
Asia, many predominantly prefer certain cuts that are suitable for their target markets 
and do not want to be forced to buy full sets. While it is possible for the industry to 
export in less than full sets, many suppliers are still insistent on selling full sets which 
suggests complacency from the Australian side.  
 
The seventh quality factor to be identified concerned “Guaranteed supply of 
products/services” and it correlated to “Year-round long-term supply: Guaranteed year-
round supply for future planning from our suppliers” in the questionnaire. A guaranteed 
supply of beef products is definitely ideal for future planning. However, this is simply 
not possible due to the influence of weather, production, and pricing fluctuations. 
Australian beef producers must deal with the vagaries of nature i.e. drought, flood and 
diseases. For instance, Queensland beef cattle farmers are the worst hit, struggling from 
one extreme end to another. After suffering from several long years of severe drought, 
the recent heavy rainfall in the beginning of 2008 caused flash floods, affecting the land 
on which cattle feeds on. Ultimately, this will, in turn, have a negative impact on the 
level of production of beef products. Forward contracting, which is the process of 
making a buyer-seller agreement about a set price for some future delivery date 
(Erickson, Akridge, Barnard & Downey 2002), can remove the risk of price fluctuations 
for both parties. Processors can be assured of a reliable supply from farmers at a known 
price, which allows for more efficient operation of business. Needless to say, the market 
price will without a doubt fluctuate and is likely to be either higher or lower than the 
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contract price i.e. either party may gain or lose on the contract price in relation to the 
market price. Nevertheless, since the price was forward contracted, the gain or loss is 
only theoretical (lost opportunity). However, there are some disadvantages to this 
arrangement. Take for instance, a producer forward contracts a certain amount of beef 
products in the second quarter of the year; this means that the producer has promised to 
deliver the specific amount of beef products. Suppose after both parties have signed this 
agreement, unforeseen weather conditions affect the level of production and the 
producer winds up with less than the agreed amount. He must now look to purchase on 
the open market to make up the difference for delivery. 
 
The eighth and final factor to be identified by Singapore with a critical gap concerned 
“Constant supply”. This factor was related to “Availability: Constant supply to meet 
demands of our end-users” in the questionnaire. Many buyers commented that they do 
not get enough of Australian beef products and there is a consensus that Australia 
tended to focus on its domestic market first before supplying the international market. 
This highlights the fact that many Singapore buyers failed to recognize Australia is a 
relatively large country in itself and is therefore self-sufficient i.e. producing enough to 
meet its own needs before supplying the surplus overseas. MLA suggests that there are 
available beef products but customers do not want to pay for it. The beef cattle market 
is a process of supply and demand, so it may be apparent that rather than a real lack of 
availability, it is simply a case where Singapore buyers cannot get products they want at 
the prices they are willing to pay. This may be indicative of a communication 
breakdown between parties on both ends. Ideally, buyers should be advised whether 
produce is available and the reasons for price fluctuations. This will help prevent 
customer perceptions of unavailability and favoritism towards other countries. Here, 
opportunities exist for Australian suppliers to ensure regular contact with Singapore 
buyers and enhance communications on these issues. 
 
5.4 Conclusion 
There were four common trust factors that lie within the interception of the three 
categories i.e. stakeholder groups, stakeholder locations and stakeholder countries, and 
they are as follows: “Level of responsiveness”, “Products/services customization”, 
“Predictable behavior”, “Safety and quality standards”. Table 5-2 on the next page 
provides a brief introduction to the correlation of the identified trust factors with the 
factors mentioned in the survey questionnaire distributed domestically. 
Table 5-2 Correlation between identified trust factors and trust factors in survey 
questionnaire 
Identified Trust Factor Factor in Survey Questionnaire 
“Level of responsiveness” Behavior of partners: Responsiveness of our partners to changes in specification at short 
notice. 
“Products/services customization” Adaptability: Customization of products and services for our organization. 
“Predictable behavior” Behavior of partners: Performance of our partners can be accurately predicted. 
“Safety and quality standards” Competence trust: Confidence in our partners to follow safety and quality standard 
requirements precisely. 
There were no mutual technology diffusion factors which lies within the interception of 
the three categories i.e. stakeholder groups, stakeholder locations and stakeholder 
countries. However, there was a common technology diffusion factor between 
stakeholder groups and stakeholder locations concerning “Relative advantage” and 
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another, “Information exchange relationships” between stakeholder locations and 
stakeholder countries categories. These two factors are correlated to “Innovative 
characteristics: Perceived as being beneficial to our organization” and “Change agent: 
Establishment of information exchange relationships with our business partners” in the 
survey questionnaire respectively. 
 
Table 5-3 Correlation between identified quality factors and quality factors in 
survey questionnaire 
Identified Quality Factor Factor in Survey Questionnaire 
“Understand and differentiation of Asian cultures” Market understanding: Suppliers understand our culture and differentiate 
between Asians. 
“Knowledge of customer needs” Market understanding: Suppliers know our needs, tastes, cooking and 
eating methods. 
“Value for money” Price: Value for money. 
“Competitive pricing” Price: Competitively priced compared to others. 
“Satisfy requirements and specifications” Quality: Meets our requirements and specifications. 
“Consistent grade of quality” Quality: Consistency of quality. 
“Guaranteed supply of products/services” Year-round long-term supply: Guaranteed year-round supply for future 
planning from our suppliers. 
“Constant supply” Availability: Constant supply to meet demands of our end-users. 
 
There were a total of eight quality factors with critical gaps identified by stakeholders 
from Singapore and they are as follows: “Understand and differentiation of Asian 
cultures”, “Knowledge of customer needs”, “Value for money”, “Competitive pricing”, 
“Satisfy requirements and specifications”, “Consistent grade of quality”, “Guaranteed 
supply of products/services” and “Constant supply”. Table 5-3 above provides a brief 
introduction to the correlation of the identified quality factors with the factors 
mentioned in the survey questionnaire distributed to stakeholders from Singapore.  
 
The next chapter provides a summary of conclusions on the research findings for trust, 
technology diffusion, and quality factors as discussed to this point and concludes with 
the research contributions and directions for future research. 
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CHAPTER 6 
CONCLUSION 
 
This chapter begins with a conclusion on the research findings for trust, 
technology diffusion, and quality factors as discussed in the previous 
chapter. A brief discussion on the research contributions follows next 
before concluding the chapter with future directions for research. 
 
6.1 Trust 
Renowned supply chain management academic Andrew Fearne suggests world trade 
will continue to advance towards powerful buyers who are increasingly dependent upon 
fewer, larger, more sophisticated and dedicated suppliers, working together in alliances. 
To form effective collaboration or strategic alliances requires good information sharing 
between stakeholders (Handfield & Nichols 1999; Dyer & Singh 1998). These supply 
chains stand to gain from information sharing between partners to help reduce 
uncertainty, driving costs down, increasing market effectiveness and heightening the 
organization’s responsiveness to opportunities (Fearne 2002). A perfect scenario would 
be one where information regarding supply and demand needs is reliable, readily 
available and shared. In such situations, there will certainly not be any need for an 
increased level of responsiveness. A firm most responsive to uncertain market changes 
can create a critical business advantage over the rest.  
 
However, the research findings suggest there is a lack of information sharing between 
Queensland cattle producers and beef processors. Generally, cattle producers are 
fiercely independent especially with the smaller family owned and operated producers 
(Burggraaf 2004). The concept of information sharing to aid business competitiveness 
and enhance profitability is still foreign to them and is not readily accepted. It appears 
that cattle producers, beef processors and beef retailers/wholesalers are still reluctant to 
share business information such as inventory levels and demand. Stakeholders need to 
start exchanging information on a regular basis so they can work as a single entity 
(Stein & Sweat 1998) and together, they can better understand the changing needs of 
end consumers and become more responsive to market changes. 
 
Another empirical research about the simplified material flow, including streaming and 
making highly visible all information flow throughout the chain, is the key to an 
integrated and effective supply chain (Childhouse & Towill 2003). The success or 
failure of a supply chain is dependent upon the quality of transaction management 
between the various players along the chain. A fully integrated supply chain, in which 
all entities along the chain have a defined, well-understood and agreed role, can 
substantially alleviate deficiencies (Burggraaf 2004), which are often found in every 
supply chain regardless of the nature of the business. In the same context, it is important 
for the downstream partners (i.e. beef retailers and/wholesalers) to have a reliable 
network of suppliers (i.e. cattle producers, beef processors) who are able to comprehend 
and anticipate the type of market their products are targeted at (i.e. domestic market, 
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export market to key markets such as Japan and the USA). Ideally, these suppliers are 
committed to delivering good products at the right time under all circumstances. Such 
relationships require mutual commitment and a high level of mutual trust between 
parties. In the long run, both parties stand to benefit from their commitment to 
enhancing business profitability as a single entity. 
 
6.2 Technology diffusion 
Information sharing is usually achieved through the increased use of information 
technology or a closer integration between supply chain partners (Bagchi & Skjoett-
Larsen 2002) in order to facilitate two-way communication. In order to build effective, 
real-time information sharing, the information and communication technology (ICT) 
mediums between the entities must be compatible and consistent in their infrastructures 
(Henriott 1999; Mariotti 1999) – in other word, it requires the same level of technology 
diffusion between partners. By adopting new technologies and improvements in the 
current technology used can provide opportunities for a more efficient and competitive 
beef cattle supply chain. An organization with inefficient or unproductive technology 
can lead to processes not compatible with its supply chain partners. 
 
Throughout the state of Queensland, many beef cattle stakeholders are embracing new 
technologies for enhanced communications. Due to a vast area with sparsely settled 
regional and rural areas, widely separated town, and limited physical access to business 
services outside major centers, internet access definitely has the potential to provide 
tangible benefits that reduces these physical aspects of remoteness. Under such 
conditions, the speed of access to adequate telecommunications services is critical. 
Advances in information technology and the spread of internet-based communications 
and e-commerce continues to place increasing pressure on the current aging 
telecommunications infrastructure, much of which was only designed for limited voice 
telephony and not for the high-speed data interchange now demanded by the 
information age. In addition to the low level of telecommunication services available, 
regional, and rural stakeholders are also hindered by the uncertainty of power supplies.  
 
6.3 Quality 
Australia on the whole offers the highest quality of beef compared to similar grades 
from other countries and its geographical location is much closer to the Asian Pacific 
region compared to the USA. However, some buyers appear to be under the impression 
that US beef is better than its Australian counterpart in terms of quality. Taking into 
account this is only true for certain types of meats, the positioning and promotion of 
U.S. meat may very well have much influence on buyers’ perceptions on quality. It is 
important that Queensland beef cattle producers continue to enhance their reputation as 
suppliers of safe and disease-free beef. Although some of the nation’s current beef 
markets such as South East Asian countries and the Middle East region currently to do 
not require traceability for beef products, it is vital that local producers remain vigilant 
and not be complacent about the need for such traceback systems. 
 
A guaranteed supply of beef products is definitely ideal for future planning. However, 
this is simply not possible due to the influence of weather, production, and pricing 
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fluctuations. In today’s market, price has become the defining factor that differentiates 
between firms where many are competing for the same consumer with identical product 
offerings. However, it must be recognized that price alone can rarely build or maintain 
an organization’s marketing strategy. For it to be sustained, the firm must ultimately 
shift towards the direction of value-added activities. In addition, the beef cattle market 
is a process of supply and demand, and rather than a real lack of availability, it may 
simply be a case where buyers cannot get products they want at the prices they are 
willing to pay. This may be indicative of a communication breakdown between parties 
on both ends. Ideally, buyers should be advised whether produce is available and the 
reasons for price fluctuations. This will help prevent customer perceptions of 
unavailability and favoritism towards other countries. 
 
Having concluded the research findings for trust, technology diffusion and quality, the 
next section discusses briefly on the contributions made by this research. 
 
6.4 Research contributions 
Like any other industries, the management of the beef cattle industry comprises of 
different stakeholder group and each group has different expectations of performance. 
As such, there is a benefit in studying the factors affecting trust and technology 
diffusion within the beef cattle supply chain from the viewpoint of the stakeholder 
groups: 
 
1. The research identified the critical factors affecting the beef cattle supply chain 
from the stakeholders’ viewpoints. When reviewing critical factors, most 
researchers only take into account the perceptions of respondents. However, in 
this study, the perceptions as well as the expectations of stakeholders were taken 
into consideration. 
 
2. The research dealt with differing locations within the study area. The entities of 
the beef cattle supply chain can be separated into two specific areas of 
occurrence: urban and rural areas. There is a general lack of studies dealing with 
variability of trust and technology diffusion in each location. This performance 
gap directly influences the flow of information within the supply chain and 
affects information sharing between entities. As Rogers (1995) suggests, the 
technology diffusion within these two areas is significantly different. 
 
3. The research dealt with the interception of the three theories (stakeholder theory, 
trust theory, and DOI theory); that is, from the trust theory viewpoint, the 
stakeholders’ perceptions of technology diffusion were taken into account; and 
from the DOI theory viewpoint, the stakeholders’ perceptions of trust were taken 
into account. There is a lack of research concentrating within the realm of these 
three theories in supply chain management. As such, this research makes a new 
contribution to the literature. 
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6.5 Directions for future studies 
The research focused only on stakeholders located within the State of Queensland. 
Further studies extending across Australia can provide a more in-depth understanding 
and useful insight into the Australian beef cattle culture. Doing so will also allow for the 
measurement and comparison of differing performance gaps of trust and technology 
diffusion across the various states in Australia.  
 
In this research, only data relating to trust and technology diffusion were taken from 
retailers located in Queensland and Singapore. As such, there is scope for further 
exploration to include countries not examined in this study. Comparison can then be 
made between an assortment of countries to address if the factors previously identified 
with critical gaps are the same or different across countries. Only by understanding such 
variation can the relevant Australian authorities develop supply chain improvement 
strategies that lead to a more competitive advantage and industry success.  
 
In addition, this research can be extended to focus on the size of organization. Several 
studies (Kumar & Siddharthan 1994; Gupta & Whitehouse 2001) have found that there 
exists a relationship between organization size and performance. Chen & MacMillan 
(1992) found that when size is measured in terms of the number of employees and 
performance is measured by growth measures such as profits, there exists a positive 
relationship between the two. Further studies in these areas can contribute significantly 
to the current knowledge and academic literature on the Australian beef cattle supply 
chain. 
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Appendices 
 
Appendix 2-1 Australian cattle numbers, by state and territory from 1996 to 2005 
(’000) 
 New 
South 
Wales 
Victoria Queensland South 
Australia 
Western 
Australia 
Tasmania Northern 
Territory 
Australian 
Capital 
Territory 
1996 6 019 2 714 9 928 1 069 1 803 521 1 502 13 
1997 6 118 2 627 10 130 1 024 1 787 515 1 609 13 
1998 5 922 2 306 10 562 1 051 1 848 510 1 566 10 
1999 5 846 2 180 10 444 1 006 1 817 491 1 566 9 
2000 5 531 2 371 11 503 995 2 059 411 1 570 10 
2001 5 786 2 435 11 088 1 050 2 001 426 1 707 11 
2002 5 593 2 463 11 284 1 201 1 980 432 1 777 10 
2003 5 419 2 491 10 507 1 209 1 815 482 1 683 8 
2004 5 416 2 390 11 245 1 164 1 962 496 1 730 8 
2005 5 428 2 505 11 511 1 107 1 889 534 1 756 9 
 
Source: Australian Bureau of Agricultural & Resource Economics (2006) 
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Appendix 3-1 Information and consent form for case study participants 
 
 
 
INFORMATION AND CONSENT FORM FOR INTERVIEW PARTICIPANTS 
 
“Critical Success Factors Affecting Trust and Technology Diffusion within the Australian Beef 
Cattle Supply Chain” 
 
The project is being conducted to help analyze the current initiatives in fostering a supply chain culture 
across the Australian beef cattle industry and investigates the limitations and factors affecting the 
effectiveness of Australian beef cattle supply chain. Data will be collected through interviews and survey 
forms. 
 
This interview is designed to consider your opinions and gather data to assist in gaining a better 
understanding of the dynamic nature of the red meat supply chain. Information gathered in the meeting 
will be used to: (a) identify the critical success factors affecting the red meat supply chain; (b) map the 
current supply chain processes; (c) identify bottlenecks; and (d) evaluate the adoption of best practices. 
 
Confidentiality of all business information is assured. No identifying information on any staff member 
from your business will be made at any stage in this research. No questions of a personal nature will be 
asked, and no inconvenience or discomfort is expected. You are free to withdraw consent and to 
discontinue participation in the interview at any time. 
 
Any questions related to this study can be directed to either Ms Li Yuen Chua on (07) 3341 0799; email: 
d1232856@mail.connect.usq.edu.au or to Dr Latif Al-Hakim on (07) 4631 1254; email: 
hakim@usq.edu.au. 
 
Your cooperation and generosity in participating in this study is highly valued and appreciated. Should 
you be interested in the results of this project, please contact us so we can arrange for a copy to be sent to 
you. 
 
Consent 
 
I, the participant, have read the information contained in this form, and any questions asked have been 
answered to my satisfaction. I agree to participate in this meeting with the knowledge that I may 
withdraw at any time. I agree that information and research data gathered for this study will be used in 
the development of a model for identifying the critical success factors affecting the meat supply chain. No 
personal identifying data will be used. 
 
Participant:   Date:  
     
Researcher: Li Yuen Chua  Date:  
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Appendix 3-2 Interview questionnaire for case study participants 
 
INTERVIEW QUESTIONNAIRE FOR CASE STUDY 
PARTICIPANTS (Based on Appendix 3-3) 
 
 
 182
Appendix 3-3 Survey questionnaire for participants from Australia 
 
CRITICAL SUCCESS FACTORS AFFECTING TRUST AND TECHNOLOGY 
DIFFUSION WITHIN THE QUEENSLAND BEEF CATTLE SUPPLY CHAIN 
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 184
 
 185
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Appendix 3-4 Survey questionnaire for participants from Singapore 
 
CRITICAL SUCCESS FACTORS AFFECTING TRUST AND TECHNOLOGY 
DIFFUSION WITHIN THE QUEENSLAND BEEF CATTLE SUPPLY CHAIN 
 
 
 187
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Appendix 4-1 Independent-samples t-test results for importance rating of trust 
 
 
 
Appendix 4-2 Independent-samples t-test results for performance rating of trust 
 
 
 
Appendix 4-3 Paired-samples t-test results for importance and performance rating 
of trust 
 
 
 
 192
Appendix 4-4 Gap analysis for trust factors by stakeholder groups 
Test 1: Paired-samples t-test for trust factors by stakeholder groups 
 
 
Test 2: Weighted mean gap for trust factors by stakeholder groups 
 
 
 193
 
Unweighted IPA for trust factors by stakeholder groups 
 
Test 3: List of trust factors in improvement areas by stakeholder groups 
 
 194
Magnitude of differences of means for trust factors by stakeholder groups 
 
 
Appendix 4-5 Gap analysis for trust factors by processors 
Test 1: Paired-samples t-test for trust factors by processors 
 
 
 195
Test 2: Weighted mean gap for trust factors by processors 
 
 
 
Unweighted IPA for trust factors by processors 
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Test 3: List of trust factors in improvement areas by processors 
 
 
Magnitude of differences of means for trust factors by processors 
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Appendix 4-6 Gap analysis for trust factors by retailers 
Test 1: Paired-samples t-test for trust factors by retailers 
 
 
Test 2: Weighted mean gap for trust factors by retailers 
 
 
 198
 
Unweighted IPA for trust factors by retailers 
 
Test 3: List of trust factors in improvement areas by retailers 
 
 
 199
Magnitude of differences of means for trust factors by retailers 
 
 
Appendix 4-7 Gap analysis for trust factors by stakeholder locations 
Test 1: Paired-samples t-test for trust factors by stakeholder locations 
 
 
 200
Test 2: Weighted mean gap for trust factors by stakeholder locations 
 
 
 
Unweighted IPA for trust factors by stakeholder locations 
 
 201
Test 3: List of trust factors in improvement areas by stakeholder locations 
 
 
Magnitude of differences of means for trust factors by stakeholder locations 
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Appendix 4-8 Gap analysis for trust factors by stakeholders located in urban areas 
Test 1: Paired-samples t-test for trust factors by stakeholders located in urban areas 
 
 
Test 2: Weighted mean gap for trust factors by stakeholders located in urban areas 
 
 
 203
 
Unweighted IPA for trust factors by stakeholders located in urban areas 
 
Test 3: List of trust factors in improvement areas by stakeholders located in urban areas 
 
 
 204
Magnitude of differences of means for trust factors by stakeholders located in urban 
areas 
 
 
Appendix 4-9 Gap analysis for trust factors by stakeholders located in rural areas 
Test 1: Paired-samples t-test for trust factors by stakeholders located in rural areas 
 
 
 205
Test 2: Weighted mean gap for trust factors by stakeholders located in rural areas 
 
 
 
Unweighted IPA for trust factors by stakeholders located in rural areas 
 
 206
Test 3: List of trust factors in improvement areas by stakeholders located in rural areas 
 
 
Magnitude of differences of means for trust factors by stakeholders located in rural 
areas 
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Appendix 4-10 Gap analysis for trust factors by stakeholder countries 
Test 1: Paired-samples t-test for trust factors by stakeholder countries 
 
 
Test 2: Weighted mean gap for trust factors by stakeholder countries 
 
 
 208
 
Unweighted IPA for trust factors by stakeholder countries 
 
Test 3: List of trust factors in improvement areas by stakeholder countries 
 
 
 209
Magnitude of differences of means for trust factors by stakeholder countries  
 
 
Appendix 4-11 Gap analysis for trust factors by stakeholders from Australia 
Test 1: Paired-samples t-test for trust factors by stakeholders from Australia 
 
 
 210
Test 2: Weighted mean gap for trust factors by stakeholders from Australia 
 
 
 
Unweighted IPA for trust factors by stakeholders from Australia 
 
 211
Test 3: List of trust factors in improvement areas by stakeholders from Australia 
 
 
Magnitude of differences of means for trust factors by stakeholders from Australia 
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Appendix 4-12 Gap analysis for trust factors by stakeholders from Singapore 
Test 1: Paired-samples t-test for trust factors by stakeholders from Singapore 
 
 
Test 2: Weighted mean gap for trust factors by stakeholders from Singapore 
 
 
 213
 
Unweighted IPA for trust factors by stakeholders from Singapore 
 
Test 3: List of trust factors in improvement areas by stakeholders from Singapore 
 
 
 214
Magnitude of differences of means for trust factors by stakeholders from Singapore 
 
 
Appendix 4-13 Independent-samples t-test results for importance rating of 
technology diffusion 
 
 
Appendix 4-14 Independent-samples t-test results for performance rating of 
technology diffusion 
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Appendix 4-15 Paired-samples t-test results for importance and performance 
rating of technology diffusion 
 
 
Appendix 4-16 Gap analysis for technology diffusion factors by stakeholder groups 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholder groups 
 
 
Test 2: Weighted mean gap for technology diffusion factors by stakeholder groups 
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Unweighted IPA for technology diffusion factors by stakeholder groups 
 
Test 3: List of technology diffusion factors in improvement areas by stakeholder groups 
 
 
Magnitude of differences of means for technology diffusion factors by stakeholder 
groups 
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Appendix 4-17 Gap analysis for technology diffusion factors by processors 
Test 1: Paired-samples t-test for technology diffusion factors by processors 
 
 
Test 2: Weighted mean gap for technology diffusion factors by processors 
 
 
 218
 
Unweighted IPA for technology diffusion factors by processors 
 
Test 3: List of technology diffusion factors in improvement areas by processors 
 
 
Magnitude of differences of means for technology diffusion factors by processors 
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Appendix 4-18 Gap analysis for technology diffusion factors by retailers 
Test 1: Paired-samples t-test for technology diffusion factors by retailers 
 
 
Test 2: Weighted mean gap for technology diffusion factors by retailers 
 
 
 220
 
Unweighted IPA for technology diffusion factors by retailers 
 
Test 3: List of technology diffusion factors in improvement areas by retailers 
 
 
Magnitude of differences of means for technology diffusion factors by retailers 
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Appendix 4-19 Gap analysis for technology diffusion factors by stakeholder 
locations 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholder locations 
 
 
Test 2: Weighted mean gap for technology diffusion factors by stakeholder locations 
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Unweighted IPA for technology diffusion factors by stakeholder locations 
 
Test 3: List of technology diffusion factors in improvement areas by stakeholder 
locations 
 
 
 223
Magnitude of differences of means for technology diffusion factors by stakeholder 
locations 
 
 
Appendix 4-20 Gap analysis for technology diffusion factors by stakeholders 
located in urban areas 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholders located in 
urban areas 
 
 
Test 2: Weighted mean gap for technology diffusion factors by stakeholders located in 
urban areas 
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Unweighted IPA for technology diffusion factors by stakeholders located in urban areas 
 
Test 3: List of technology diffusion factors in improvement areas by stakeholders 
located in urban areas 
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Magnitude of differences of means for technology diffusion factors by stakeholders 
located in urban areas 
 
 
Appendix 4-21 Gap analysis for technology diffusion factors by stakeholders 
located in rural areas 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholders located in 
rural areas 
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Test 2: Weighted mean gap for technology diffusion factors by stakeholders located in 
rural areas 
 
 
 
Unweighted IPA for technology diffusion factors by stakeholders located in rural areas 
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Test 3: List of technology diffusion factors in improvement areas by stakeholders 
located in rural areas 
 
 
Magnitude of differences of means for technology diffusion factors by stakeholders 
located in rural areas 
 
 
Appendix 4-22 Gap analysis for technology diffusion factors by stakeholder 
countries 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholder countries 
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Test 2: Weighted mean gap for technology diffusion factors by stakeholder countries 
 
 
 
Unweighted IPA for technology diffusion factors by stakeholder countries 
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Test 3: List of technology diffusion factors in improvement areas by stakeholder 
countries 
 
 
Magnitude of differences of means for technology diffusion factors by stakeholder 
countries 
 
 
Appendix 4-23 Gap analysis for technology diffusion factors by stakeholders from 
Australia 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholders from 
Australia 
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Test 2: Weighted mean gap for technology diffusion factors by stakeholders from 
Australia 
 
 
 
Unweighted IPA for technology diffusion factors by stakeholders from Australia 
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Test 3: List of technology diffusion factors in improvement areas by stakeholders from 
Australia 
 
 
Magnitude of differences of means for technology diffusion factors by stakeholders 
from Australia 
 
 
Appendix 4-24 Gap analysis for technology diffusion factors by stakeholders from 
Singapore 
Test 1: Paired-samples t-test for technology diffusion factors by stakeholders from 
Singapore 
 
 
 232
Test 2: Weighted mean gap for technology diffusion factors by stakeholders from 
Singapore 
 
 
 
Unweighted IPA for technology diffusion factors by stakeholders from Singapore 
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Test 3: List of technology diffusion factors in improvement areas by stakeholders from 
Singapore 
 
 
Magnitude of differences of means for technology diffusion factors by stakeholders 
from Singapore 
 
 
Appendix 4-25 Paired-samples t-test for importance and performance rating of 
quality 
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Appendix 4-26 Gap analysis for quality factors by stakeholders from Singapore 
Test 1: Paired-samples t-test for quality factors by stakeholders from Singapore 
 
 
Test 2: Weighted mean gap for quality factors by stakeholders from Singapore 
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Unweighted IPA for quality factors by stakeholders from Singapore 
 
Test 3: List of quality factors in improvement areas by stakeholders from Singapore 
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Magnitude of differences of means for quality factors by stakeholders from Singapore 
 
 
 
 
 
 
 
 
